




JOU'EN AL 


Of THE 

ASIATIC SOCIETY OF BENGAL 


— 

VOL. XXXIX. 

PART II. (NatvuUj History, Ac.) 
(Nos. I to IV. — 1870.) 


EDITED UY 

THE HONORARY SECRETARIES. 


* It will flounsty, if naturalists, chemiuts, antiquaries, pbilofogera, and men 
of science indifferent pArts ol Asia, will commit tbcur observations to writing, 
and send tbemtotbe Asiatic Society at Calcutta. It will languish, if sttew 
communications shall be long intefmiU&d , and it will die away, if* they shall 
entirely ccaae. ,# Sib»Wm. Joses. 


OAfJOirtlA i 

TBtKTito Vs c, b. § min, BAmsx mifitom ¥«cm. 
1*70. 


Date of itsueof ifiejtfjftifyit number* of Part If T~»l XXXTX, ( devoted 
Natut tyjlistory and Physical Science J. 

Issued. 

No. 1. — Containing pp 1 — 60, pi i — iv, and 
Metoorologii ul Obscurations for Nov. 
and Doc., 1869, pp lxxxiii to xenii.. . lotli March, 1870. 

No. 2. — Containing pp. 61 — 157, pi. v — ix, 
and Meteorological Obsoivations ^ior 
Jan. and Foh., 1870, pp. i to xvi, .... 7th June, 1870. 

No. 3. — Containing pp. 158 — 275, pL x — 
xiii, and Meteorological Observations 
for Murch — J uno, 1 870, pp. xvii to li, . . 1st Sept., 1870. 

No, 4. — Containing pp. 277 — 132, pi. xiv — 
xviii, including Imh x to the n hole Tart 
H, and Motoorologu al Observation^ for 
July — Oct., 1870, pp. liii — lxxxv, .... 28th Dec., 1870. 



LIST OP CONTRIBUTORS. 


Pag* 

Ball, Y. ; — Bri^f Notes on the Geology and on tho fauna 
in the neighbourhood of Nnncowry harbour, Nicobar 

islands, 25 

Ball, V. ; — Notes on tho Geology of tho vicinity of Port * 

Blair, Andaman Clauds, 231 

Bui, V , — Notes ou Birds observed in tho neighbourhood 
of Port Blair, Andaman islands, during the month of 


August, 1869, 240 

Blanioru, W. T. ; — OontrSmtions Indian Malacology, 

No. XI. Descriptions of now sped os of Paludomus, 
Cremnoconclius, Cyclostoma and of Hclioida* from 

various parts of India (with plate iii), 9 

Blan*oht>, W T. ; — Notes on some Roptilia and Amphibia 

from Central India (w ith plate xiv — xvi), • 335 


Blaniohd, II. F. ; — On certain protracted irregularities of 
atmospheric pressure in ^Bengal in relation to the Mon- 
soon rainfall of 1868 and 1809, (with plate viii), 123 

Blanjoud, II. F#; — On tho Normal Painfull ol Bengal,. . . , 243 

BusrELD, If. E. ; — On tho method of Assaying Silver as con- 
ducted at tho Calcutta Mint (with plate xvii), 37 

; — Notes on the genus ilura (with plate, iv), ...» 37 

Godwtn-Austen, Jj[. II. ; — Descriptions of now spocies of 

Pjyplommatmeo from the Khasi Hills, (with plate i— ii), 1 
Godwin-Austen, H.^H. ; — A List of Birds obtained in the 

Khasi and North Caeliar Hills^ ........... # % 95 

Godwin- Austen, II. H. Seegnd List of Birds obtained in 
the Khasi and North Cajhar Hill range, including the 
Garo Hills and country at th^ir base in the Mymensing 
and Sylhet Districts, 264 



2V 


Lid of Contrbnto> s 


Pay? 

IJume, A O , — Additional Ohm nations logaiding some 
spoi 10s of Birds notuid by W^ r I llluniftid, in his “(h- 
wthologicul notos fiom Vwlhoiu, \Wstun and Oontiul 

India,” . ... . . lid 

Kuit/, H , — On noun now oi impmhitly Known Lndim 

Plants, . ... . . bl 

Kc u/, H — C]jt nti m i Jisdiku ii istibli 4 hnd as a now 

goniiH of (u nti inti < i , withpliti \m , . . . 229 

Miern 1 1 , K , — Sritistuul 1 > if i on tin ui t <*f Am itn 
Kussju, ( ompiU d l>> Mi W A • umJ A , ti uid it ^ l limn 

I\ T o lir Ibfrn, oi the Notes oi tin Impmal Kussmii 

Cn ogi iplm d S>utt> . . . • . 11 

Monmkimi mi T (i — Nimilm liipmt of tin 1 \ uis- 

Himal i\ in Ji\ploiati »ns ma i< dining ISob, ... 17 

Ne\ ri i , G , — On tin l aid du lls of li mi ) on with 1 )< m up- 
turns of n if w mwspKus, ... .... . t0> 

Sjoih/k\, P - < ) 1 »*» i \ ntions on sonu#Imli in and Mil 13 an 

Amphibia and Ihptum (withpliti i'l, ljJt 

Sioik/kv, F — Ol>M j \ it 1 011s on sot no Indian and Aid mm 
Amphibia md lb ptilia, continuation of tin iboM)with 

plates v — \u . 1)7 

Riotk/ki r , \ ( oiinihnf ion to Main 111 Omitlioh d', 277 

Sut\i\ui Gr,\ri vi — AlistiuO of JInuily M* timul >gu al 

Obsn \ations, Noiuubci uid lh<< mix i, 1 S 60 , , , lv\xui 

l>itto ditto, J uni n\ to IS >w nd»i 1, 1 H 70 , i 

Tin on vi o, AY — I a < upturns of new spouts of land '‘lulls 

from tin Sh m ht iti s and [\ ft y (Nuth 2>1 ito wm\ . . IV) o 

Yem iko>, AY # — Station al Hutu on the aioa of Asiatic 

liussia, (seo Mu hell), ^ • 4f 



LJST OF ILLUSTRATIONS. 


Plate 

1L 
IV. 
V 


VI. 

VII 


vi n 
ix. 
XXTl. 
XIII 
XTV.) 
<» 

XVI ) 
XVII 


xvra. 


png* 

jj^^nn-Auston’s l)t)tlommafw<c 9 ! 1 

IHanford’a (W. T.) Indian Malacology, No. XI, .. 24 

iJav’ti hpocies of Dio gonns ]I(ua y 37 

lb mionii <s Zolhnyt * f, Kurs% 90 

Sifu oiftidu/mn, fhjtuif'*), Kur/, 88,89 

Oyrnhandux globosa, Kui/, ot &i/t i zo* t a eh y m Zollin - 

(jnK Hfnud., * 80 

BlunfoidV r II F ; Wi ntlior Ohuit, 1ft3 

/><//; a* hia NlnJic/kiO, . K>8 

lhpfthn b\ Stoln/ka\ 228 

JtisMca Gtnhamuht* Kur/, 229 


Utpftha (1)\ W. T. IJlanford), 336 &o. 

Shew in/ iiiciuipi^alioiiH in the aanay of ail \ or (by 

Lustoi d„ 39^ 

Land fdielbj from tlio fehau StutoH and Pogu (by 
Theobald), 395 



ERRATA. 


p. 22, line 14 from above for A. gracilis 

read 

St. gracilis. 

I*. 31, 

14 

15 

44 

n 54 

il Ij/raara 

55 

il ft/iar/ra 

li. 104, 


W 

51 

55 55 

rttjica pilfiuti 

55 

rujica gill turn. 

11. 100, 

44 

4 

Ji 

54 •> 

Jlarala 

44 

Jlarala 

I>. 1S8, 

J> 

IS 

54 

55 >5 

tnnt'fosctafa 

5» 

scmif<(8ciatum. 

p. 247. 

14 

;t 

>» 

55 45 

reach it 

55 

reach them. 

p. 255, 

11 

35 

45 

41 54 

in a measure 

55 

(omit). 

p. 256, 

45 

10 

54 

55 55 

70 feet 

55 

70 miles. 



JOURNAL 


OP THE 

ASIATIC SOCIETY. 

• 

l'AKT II. — PH Y\SIOAL SCIENOK. 

No. I. — 1870 . 


1»1M IlirilONsoi NKW SI'S ills OI DlI'LoUVmi.N/G 1 UO.W III33 Kjiahi 
Iliih-s- h M((( it IJ II (j o i) u 1 v - A v s l i: F. 1 L U. S., 

J)tj>ufy St/pt nuitudt nt Tupuprupluunl Sunni of India . 

j Kicc'irod 3 Hlli January, 1808 , rr.i<l* 7 th July, 1808 ) 

The following descriptions will loim, «is regards tho genus 
JhphiMtiiatma, u t ontiiniatiou of thoso, m Fart II, Vol XXXVII of 
tin* Journal, Asiatic Society, lien gal, by \V T Flan ford, Fs<p, 
of tin* Geologic ul Survey It trusted, with tin* help of tho platos, 
they may be of some use to toilet tori, when identifying spec ios of 
tli i inti noting genus. All tlio spec ins hero described wore collect- 
ed by my self wilhiu m« hist few years. 

i. Diplommatina Jatingana, n. sp. PL J., tig. 1. 

•Shell doxtral, ovate fusiform, solid, pale corneous ; specimen*, when 
young, often of u. bright sienna, diaphanous , rather finely and sharply 
oostulated on the four whorls near the apex, becoming fainter below, 
and lrt mi the auto-penultimate to the body whorl alirwA smooth, or 
with only a faint trace ribbing; spiro conic, sides flattened, afwx* 
• • 

* Tho reading of t?!is paper Wa« postponed by doairo of {he author 



2 Descriptions of new species if Diplommatina. [No 1 , 

rather acute, suture fdightly impressed below; whorls 7J-, the 
ante-penultimate the largest ; penultiiftate whgrl slightly constrict- 
ed at i turn behind the peristmno, % ln.st whorl ascending chiefly 
behind the constriction ; aperture sub-vertical, broadly curiculato ; 
peristome solid, double, columellar margin straight, right-angled 
at base ; the usual tooth, large, coarse and blunt, sometimes 
descending ; lips very slight ! v expanded, outer more so than the 
inner, this lust continuous, forming a strong callus upon the 
penultimate whorl. 

Animal, pale, almost colourless, tentacles brown, labial ribbon 
long and tapering. 

Height, 1 mm ; diameter, 2} mm ; diameter of aperture, 1 mm. 

Jlabdat . — Hill at the junction oi the Kuyeng and Jutinga rivers, 
9. Cucliur Hills. 

This is a very handsomo and peculiar species, and ono of 
the largest 1 have obtained in these lulls , il was only found 
on the above isolated hill, where it jyas abundant I have 
named it after the largo river, the .Tutinga, that flows below. 
The species is nearly allied to D Ilian fo) (luma and 1) semi- 
sculpta • it is, however, somewhat more tumid, and has shallower 
Buturos than either of those forms, and while it has not the 
diBtuut retro-relict peristome and riiuation of the former, it ap- 
pears to ho less sharply angidutod at the base of the peristome 
than the latter. Jhit the most distinctive^ harac ter is the position 
of the slight constriction of the ponultimato whorl which, instead of 
being in front of, or above, the aperture, as in 7) Jll an for (liana , I). 
semi sculpt a and J). pachi/cheilus } is at a toi^iderable distance,' 
about J turn behind it* [vide fig. la,* pi. 1^ nence the suture 
of the last wliorl r Aes rapidly behind the constriction, runs for 
short distance in front of it parallel with the procedin^ suture, and 
finally again ascends to the margin of the peristome. 

% Diplommatina depressa, n. sp. n. L, fig. 2. 

Shell dext/al, not rimata* ovate, tfeprossed ; colour light amber, 
* titled rubescent at apex ; costulation throughout close but sharply 
defined, more distant on &ody whorl ; spilt* conoidal, apex blunt ; 
BUtere deeply impressed , whorls 5, I5des wifh considerable con- 
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vexity, ante-penultimate much the largost anil tumid ; last whorl rises 
on the penultimate, almost t8 the suture, contracting the breadth of 
latter excessively ; aperture vertical, broadly auriculato ; peristome 
solid, double, the outer lip thick and strong, interrupted; iho 
inner continuous, spreading in a broadly oppressed parietal callus 
upwards on the siuistrul side ; coluinellar tooth large and thick ; buso 
prominent, descending. 

Operculum and animal not observed. 

Height, liflimi. ; diameter, $ mm. ; diameter of aperture, J mm. 

Habitat — Woods at Jawai, Jamtia Hills; also at Lailungkolo, 
about 1000 feet, where tile s2>ecimens were larger. 

The small size, few whorls, impressed suture, obtuse apex &o. dis- 
tinguish tliis form readily. As iu the preceding species, the last 
whorl rises rapidly on tho penultimate, and to a greater extent 
than in most species of tins genus In all these charm tors, it ex- 
hibits a nearer approach to Opistfmtoma tinman} species of Diploma 
matuia }et described. 

3. Diplommatina Sherfaiensis, n. VI I., tig. a. 

Shell dextral, ovate, fusiform, sub-nmato, tliin, rubeseent straw 
colour, diaphanous ; sculpture \ery fine, close, filii'orm, shewing well 
on all tho whorls; spire with sides slightly convex, apex sub- 
uuunmate, conic ; wliorls 6, convex, penultimate and anto-pon ul- 
timate of very nearly the same si/e, tho former being slightly tho 
largest and more tumid ; lust whorl constricted in front of peris- 
tome above the aperture, ascending ; aperture sub* vertical, coluinellar 
1 liiarguf much rounded, the tooth very small, and in some old speci- 
mens is hardly to b^detocted ; penstonJfc* thin, double and dose, 
■■tile outer very slightly expanded, tho inner distinc tly so, continuous, 
forming a thyi broad parietal callus. Animal not observed. 

Height, 3 mm. ; diameter, ]** mm. , diameter of aperture, J mm. 

Habitat. — On^ the highest ridges of the north Cachar hills, parti- 
cularly tho peaks “ $herf'aisij>” and “ MarangkBi,” about 5,500 
feet, in dense forest ; I have named it dfter the former, a culminat- 

*■ v t 

mg point of the range. ^ 

In* figure 3b, of this species, the constriction on the penultimate 
whorl -has been shewif. When looking over a lhrge numbd^of 
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Descriptions of new speciaiof Diplom^uitinee. [No 1, 

shells of this genus, if is found to bo a common feature in many 
species, but is not always visible, and 'more apparent and commoner 
in some spe< ies than m others. In lorm and size tltis specie* much 
resembles I). J*upprns\a % W. B 1 f., but is readily distinguished by 
its fine close instillation, and by the roundings of the aperture, 
(whidi is not unguhtted as in the above and many other species, ) 
and hy the thinness of the peristome. 

4 . Diplommatina polypleuris, t«r., n. I,, fig. i 

V '/>«>/>//>//■>'//', Hot) son, .four a A«mt Soc Bonsai, VoJ. XXX VI T, Vi. II, 
1HC.S, p s i, PI. m, tij^ 1. 

Shell dextrul, ovate, ty lindnea), not rimate, rather tint k, pa lo 
amber ( olour, subtranslucent, regularly, deeply and rather rlosely 
costuJated throughout, spire >\ith solos elevati ly conoid, apex 
blunt; whorls convex, suture deeply impressed, tlie diilorence 
between the size of the penultimate and ante-penulliiiiate is 
scareely appreciable, and those towai ds apex decrease veiy re- 
gularly ; last whorl scan ely ascending; aperture vertual, < uvular ; 
peristome double, moderately thiik; outer and inner lip equally 
developed, outer expanded ungulate at the huso of the columella ; 
tho inner straight, font muons over the penultimate whoil in a 
thin narrow callus, nmstrieiion in front of aperture. Animal 
not seen. 

Height, 1J mm , diarn § mm ; diam Rf aperture, ^ mm. 

Habitat . — North iViehar and noith Jaintm lulls, m damp woods. 
This peculiar variety is distinguished fromtiJ drpremi, which is 
of about the same si/e, h\ Us lylmdrieai form, pis greater thickness* 
and opacity, and !>y its #c5mpurufive roguhu^y of form, tho last 
whoil soaivoly ascending on the penultimate * _ 

The specimen iigured lias the coluinellar tooth but slightly 
developed, m others it is seen mueli larger and pointed 

5. Diplommatina Jaintiaca, n. sp. 

Diplomm. a. up,, Jonm Asiat Sioe , Bimgul. Vo), XXXVII, Pt. II, PL ni, 

Shell simatral, elougakd) ovato, rather* tumid, sub-rimate, noli 
amber colour/ sharply veiy regularly and distantly costulated, 
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ratlior «oli«l ; ajare conical, slightly convex ; whorls 5J, sides convex, 
suture deep, peuultiftmfo wli^rl largest, last whorl strongly con- 
stricted m front of tho aportufo, rising vorv slightly behind tho 
peristome, chiefly between tho inner and outer peristome ; 
upertuio slightly oblique, mih-cm ular , peristome double, inner 
slightly expanded, scarcely thnkciied, terminating m u sinmition 
at the base of the columella, outer great 1> produeod, expanded, 
continuous ; parietal callus thin, inodeiutely o vie ruled ; eolumcllur 
tooth blunt, iiu^leratelv develop *d. 

Height, 2^ mn> , diameter, li mm , dmmelnr of apeiture with 
peTistouie, ^ mm 

llahit ni — bin all v plentiful in damp Moods near Jaw.ti, Jaiutni 
hilb, at about la 00 It elevation Very rare m west ivliusi Jfills 
wlnre nub one specimen was lound. 

This species i s Miry near />. ///Mo*r/, (roni the same region, describ- 
ed by Mr \V\ T. 11 1 an fo i d, and thus aflordmg a second nisluuco 
of a type Intel mediate between tlie devtral forms I). pac/t'/chi ifuh, 
Jj. thploiheilux) \c , and the sinistral forms of the Solomon &c. 

It is distinguished readily from IK (jib bona by its more ivgulmly 
ovate form, its ( ovulation, and llui e\on, iion-siuuated margin of the 
inner pnislome 

Simr* the transmission of spci imens of DipUnnwalinti, published 
in the Journal for 1808, t<> Mi. W T JM an fo i d, I have been 
forlunato enough to discover this species again As the abovo 
quoted figure, on pi til, of the “ ('entri but ions to Indiau Malacology, 
No. IX *’ was taken from a single shell, subsequently broken, tho 
species /•einamod ualortunately unnamed and umlosc ribed. D. 
jibhosa 1 have ioiiifdVkt Teria Ghat, buWt is very rare in tlial 

rhty, so rich m genera of oilier land shells. 

6. Diplommatina parvula, n sp pi. J, fig 

Shell dextral, ova^o, tumid, depressed, thin , eolour bright corneous, 
palo in some specimens, translucent, finely yet sharply postulated 
throughout; spire oval, apex very flat," and blunt. Whorls J, 
with sides very concave, ^enlarging rapidly from the apex, ante- 
penultimate tho largest, Lo(^y whorl ascends slightly withm a 
short distance uf the peristome, future deeply impressed ; aporturJT 
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circular with slight obliquity, columellar margin rounded, the 
uftual tooth absent ; peristome strong 1 , well dtfreloped, double, both 
outer and inner lips expanded, the* former to the greatest extent, 
the latter forming a thick parietal callus. 

Height, 0 065 inch, (1 J mm ) ; thickness, 0.035, (1 mm.) 

Habitat . — Moyongon north face ofKliaai hills, not very plentiful. 

This shell was found during the field Season 1866*67, and I am 
sorry that owing to sonic oversight it was not included among the 
Diplomtnattna sent to Mr. W T Blanford, wjiose descrijition 
would have been so much moro jwrfect. I have retained the name 
parvula t being the ono selected by him, on inspection of a drawing 
of the shell. 

7. Diplommatina insignia, n. sp. PL H, fig. 1 . 

Shell bimstral, acuminatoly ov ol, colour corneous or pink, costula- 
tion close and strong on the upper whorls, obsolete on the two 
last; spire rather pointed. Whorls 8, lower rounded, at apex 
fiat-sided; penultimate the largest, th'o constriction of this last 
situated in front and covered by the parietal callus; suture im- 
pressed, upertuie vortical, oval; peristome double, outer much 
thickened, innor continuous, callus strong ; columellar margin round, 
©d, the tooth-liko process modorate. 

Operculum, thin, spiral, no boss at the back. Animal pale 
colored, tentacles, black, rostrum pink ; the body spotted with 
black which shews through the shell in fresh specimens. 

Height 0.27 inch. ; diarn. 0.13 inch. ; diam^of up. with peristome 
0.10 inch. c 

Habitat . — In the forogk of BurVail ratogo, j^about 3000 feet, Asalu, 
particularly tho forest noar Garilo or CJiota Asalu. 

This fine einistral form is up to the present time the largest known 
Species from India, It is a well marked shell, arid differs widely 
from the other sinistral species from these hills, three of which are 
now known, 2>, ptbbosaW, Blanf,, Z>. Jaintfaca> God.-Aust 
and the above, 4 * 

Diplommatina tuxnida, n^p. PL n, fig. 2. 

Shell dextral, ovately and tumidly fusifbrqi, color pale corneous, 
W pal# green ; costulation fine and/dose throughout ; spire attenuate, 
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rather pointed. Whorls 8, lower tumid, sides rounded below, flat 
above, penultimate the largest ; future impressed, — a well marked 
constriction of penultimate whorl situated close behind the peris- 
tome, last whorl rises slightly on the penultimate ; aperture vertical, 
circular, columellar, margin rather straight, tooth large, peristome 
double, moderately thickened and continuous, forming a callus on 
the penultimate. 

Height 0.28 ; diam. 0.‘13 ; diam. of ap. with peristome, 0.07. 

JTabtint , — Bur|ail range near Nonglo, N. Caehar hills, in forest, 
and as usual among decaying leaves. 

This species is a chw ally of D. pachjchnlns y B s., partaking also 
somewhat of the character of D. Jtlanfm diana, but tis a more tumid 
form, and particularly the position of tho constriction separates it 
woll from both those shells. 

Fifteen spocios of Diplommatina arc' now known from those hills 
alone, and when the (iaro l^ills have boon explored, and tho higher 
portions of tho Burrail and Putkoi ranges, Munipur, &c., wo may 
exjwct more additions. Evon now it establishes this region as quito 
a centre of tho genus, though I think it very possible many spocios 
have oscapod observation in other places, from tho small size and 
difficulty in finding these shells. 

Additional notes on Diplbmmatincr, Aly teens, and Pup. imbrieifera. 

On almost all the species of Diplommatina that 1 have examined a 
constriction of the penultimate whorl is to be found, and in the larger 
species it is very well ^eveloppd. This oq^triotion of the whorl 
marks of course the position of tho operculum when tfco animal is fully 
*'WTB8rawn into tho shell, and the operculum of dead specimens 
is also to be found at this point. It would appear from an examina- 
tion of these shells, that the constriction also marks the commence- 
ment of the fbrnyition of the columellar tooth. Behind the con- 
striction the inside of the wh^rl appears thicker and Js much 
more polished; with the constriction this contract^ leaves thn 
outer surface of the shell Jind continues as a rim, like the sharp 
thread of a screw, ijmning # down and round the^ columella, 
terminating on the columellar margin of the neristome in the more 
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or leas blxint tooth-like process, characteristic of the genus. 
Situated also at the constriction oj^he roof of the whorl at this 
point may bo seen a long tube-like ridge, very similar to thoj 
external tube of Alycmuz, only that it diminishes from the back 
forwards. The position of the operculum as regards both this and 
tho lower rim is at tho back. It does not seem to me at all clear, 
for what purposes this internal formation has been created. 
Possibly tho oxtremity of the foot carrying tho operculum travels 
along the screw-liko throad, and the ridge abovf may give the 
nocossury guiding surface to the operculum when tho animal 
issues from its shell. Tho operculum, situated as it is so far from 
tho aperture, would require some fulcrum or guiding edges, to pass 
it evenly and smoothly out of the shell. 

On plate ii, in ligure 8, I havo endeavoured to shew the position 
of the operculum aud constriction from the front of Dipl, pachy- 
vheilus ; in lig. 4, the interior of tho shell from tho loft hand side,* 
where t represents the spiral rim-, c, theqposition of the constriction ; 
tho upper ridgo or tube. 

Figs. 5 and are respectively a sido view and plan of tho 
relative positions of tlio operculum and tho commencement of the 
spiral rim. 

In fig. Itf, pi. 1, I have shewn tho position of tho constriction in 
D< Jatingami , situated behind tho aperture, a considerable distance, 
and as yet peculiar to this species alone. 

Pig. 6 is the lingual ribbon of D, packyeheilm , B s., — the outer 
laterals are very small aud indistinct, % 

In order to compare the lingual ribbon -of ' l)iplomnifttina wfth 
those of othor o^iod gfmero, I havo addocragures of the dentition 
of an Alymus and of a Pupina . (vide lig. 7 and 8, pi. IT). + mmw m 
Pig, 7, is taken from a largo form closely ullied, or identical with 
A* Ingramiy D on ; fig. 8 represents the dentition of Pejmbriciftra, 
Benson. 9 

, Ih the form of arrangement is jf* I j*^, all the undni 

.Jbeing $ , with the" exception of the outer on which I could only 

detect 4* If may be noticed that in the ^cawing the 5 cusps are not 
shewn in every instance, but it mus| be remembered that they can 
"only thus be seen in certain positions, or from certain points of view 
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the toothed edges being strongly curved, bothlongitudinaly and late* 
rally. In figure 7a, ji the findni are drawn on & larger scale* 
shewing the tubediko form of*tfie roof and its base. The unoini of 
this species are peculiarly spreading and fan-like, especially on the 
1st and 2nd lateral#. 

The lingual ribbon of Papina differs considerably in form from the 
last, xfj «$■ xirv Tb 0 laterals are four-cuaped, the medial tooth 
oiSty being tri-cnsped, ‘and after a long search I could not detect 
more than as jiven above. The breadth of the ribbon was *008 
inch, P, imbrioif&ra is the only species that I have met with in 
these hills. Specimens from the Bur rail hills are smaller and more 
tumid than those from the Khasi hills, but differ in no other 
respect ; the animal is quite black, of the usual Cyclophomd f$rm, 
tentacles moderately long and slender. * * 


CONTRIBUTIONS TO INDIAN* MALACOLOGY, No. XL — DESCRIPTIONS 
op New Species of Paludomus , Cremnoconchas , Cyclostoma and 
of Mahctda from various parts of India, — by William 

T. Blanfobd^A, R. 8. M., F. Gh S., &c. 

* * 

4 [Received 25th Jadfc read 17th July, I860 ] 

The following species are *from various collections. For speci- 
mens from the Khasi and Garo hills, an£ from Caohftr, I am in-' 
debted to Major Godwin- Austen. Those from Western and 
Southern •India have been found by Major Beddome, Major 
Evezard, Mr, Faii;ba5k and mys^ML 

• 

*~T Paludomus reticulata, tp. n*>., Pi. Hi, fig. 1. 

Teeto mptrfto&ta, globota, toUdtb, atbida, epidtrmid* fima indtdtt, Ifru 
retieuktit eptrolibut et ttrUeaUbut deeueiak-eculpta, lirarwn tnt*ra*$~ 
tknftw dotty Vf»ro brevie ; qpitt omo ; ndttrd prjfimfa. An/r. 
•vportt. 2-3 context, uttitme iufrePbvtvram timid* te, Apertdro oveiUt, 
fortie* w» ttAongukk, ptmm obliqua, mtw ‘ eantktome j perieUma 
Uma, (umttem fere roetum, #mm o%x r#f o&urvatutn, tutus msnatto oqt- 
rtmtttm, mmtmo baoali expemlueeuk ; eokmoRd mediotri. Open.* 
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nonmk. lham. maj, 17, mm . 1S£, ait. 10 mm* Apertura alba f 

HHmm. lata . * * 

Hab t» Caohar* (Godwin- A as tea.) 

* This is an ally of P. stepkanus, B s., so far as form is coneerned, 
but it differs widely in sculpture, and although that is not a 
character of much importance in the genus Paludomus and its allies! 
still, as no intermediate forms between the two are known, it ap- 

ML 

pears quite justifiable to separate them. 

2. Paludomus rotunda, »p- »«■ » H. m,^g. 2 . 

lest a non rtmata , globosa , rotunda , soli da, epidermide fusca induta, 
sub-lmigata, stnts mcrementi et hi is sub-obsoUUs eonjotis, mtnufis, 
spirit bus deoussanttbus signata . Sptra brevmima; apxoe etosulo ; sutura 
vtx impreha . 2J-3 crescenUSy pnmi parum comexi, ulttmus 

valde major , tumidus y antice non descendensy subtus cam ex us. Apertura 
sub-ovahs, postice angulata y obhqua , intus fascns 2-3 inhahUbus omata ; 
peristoma simplex , aoutum y margins basest expans i usculo ; columella 
allnday caUosa y lata . Operc. normals « 15, 14 mm. 

Hab. »# regions Tiavancorica . (Beddome) 

This is the most rounded form of restricted Paludomus with which 
X am acquainted. But for the operculum, it could scarcely be dis- 
tinguished from* some specimens of Phi lopot anus globulosus . It 
is, however, easily distinguished frdk all other Indian Paludomi ; the 
nearest approach to its form is in the Burmese P. ornatm y B s. 

I am not acquainted with the exact locality which is, however, in 
South West of the Indian peninsula, and, I believe, in the 
Travancore lulls. 

a. Cremnoconclras coitions, sp. nov. f PL Hi, fig. 3. 

4 

Testa mperforata, ovate-cornea, solida f aibida, faseid spirals castmed 
supra ptmphermn inter dum omata, epuknmde ohvdted, hand mtidd, 
iaduta. Sptra cornea ; apim acuta, phrumgue eroso ; sutura profunda. 

S context, (prim taputune eorentetj, vltitous ad 'jeeriphertam 
eutr-anyvtatws, subtut conwxue, nm t bcendene. Apertura obliqua , ovata, 
* petti** eubangulata, tnfue fuhteowe tel alba, atiptatuk faectd cottoned 
ntdrauH mtmota ; pemetom tenue rectum, maefinthu c alio junette, 
laea^,eubr^it*o,eolmtellori ealbeo, 0£erc. nonmle, cornexm,paw>i*tpiraie. 
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nwko haul prowl a fatwe cphmdlari *ito. Long. exempli 

adohecentie epird porfectd 8, Warn* 6, up. long. 4J> lot. 8Jr .mm. ; 
exempli major is } spira erosd, long. 9J, diam. 7, ap. long, 6, lot. 5 mm. 

Hab. ad Torna y hand procul a Poona versus occidmtem. 0 

Par. oanalioulatus ; PI. in, fig. 4 ; sutura canaliculate an- 
fractibm juxta suturam acute carinath . Long. 8, diam. 6J-. 

Hab. ad Toma . 

*In consequence of tbe preoccupation of the name Oremnobates for 
a genus of fish^,* I have in the Ann. and Mag. Natural History, 
for May, 1869, proposed to substitute Orcmnoconchus. The present 
is a third species of this peculiar form of the Littorimda, the others 
being C. Syhadrenm, the type of the genus, and C\ oarimtm , 
L ay a r d, originally described as an Anculotm . All these shells have 
a similar habitat, — precipices or stoop hill sides in places where 
water runs over the rooks during the monsoon. O. Syhadremi* is 
found on tho hills opposite Bombay. I have met with-it not only 
at Khandalla where the firgt specimens were obtained, but also on 
Mathernn hill and at Egutpoora. C. carinatus has only been (bund 
at Mahableshwar. Tho present form was mot with abundantly on 
the steep slopes of Torna one of tho old Deccan hill forts about 35 
miles west of Poona. The specimens wore taken from rocks by 
tho sides of the small torrents running down the hill side. 

The canaliculate variety serves to connect the typical form with 
carinatu8 y as many specimen^ have the angle at the periphery more 
marked than in the typical conicm ; but specimens of carinalm are 
of a somewhat different form, with considerably less swollen whorls. 
I^rhaps ftll three forms should be considered as varieties of one 
species, for which, however, the name cartfcjtus, which is not very 
n^pjropriate even for full grown specimens of ttfe Mahableshwar 
shell, can scarcely be retained with propriety. 

Mr. L a y a r d ’ s original description of the latter shell was token 
from a specimen in Mr. Hugh Cuming’s cabinet, which, like 
other Bombay shells in the same collection, was probably originally 
derived from Mr. Eairbank, to whom also I amjbadebfed*for speci- 
mens, as I did not meet v^th the shell myself at MahaUeshwar. 
I am inclined to believe tb&t the type described by Mr. Layard 
* Described by Dr.*Guntb e rjn Proe. JSooL Boe. XS&i, p>374. 
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not adult, though larger in its dimensions than the shells 
I ‘possess; I therefore, add the description "and figure of a small 
adult specimen. 

4. Cremnoconchus carinatus, L a y a r d, sp., PL m, 
fig* 6* 

Syn. Ancuhtus carinatus , Layard, P. Z. S., 1854, p. 94. 

Testa subperforata , ovato-conica , soli da, olivacea , sub spider mids 
albescens , fascia lata rufescenti supra peripk&riam notata. Spira conica ; 
apice eroso ; sutur a profunda, sub-canaliculata. Anfr. <ftrca 5, pl&nmque 
2-8 superstates convextusculi , ultimus juxta suturam et ad peripheriam 
obtuse angulatus, subtus convexiusculus. Apertura obhqua , ovata, postice 
r ix angulata, intus sordide alhda , interdum castaneo-fasciata ; peristoma 
tonus , rectum; margins columellari callose-expanso. Long. 7£, diam. 
5 mm. 

Hab. ad Mahableshwar . 

The aniuAl is very similar to that of C. Sghadrensis . Foot 
shoi^ rounded, containing a few indistinct coloured granules as 
amongst the Melaniida ; muzzle short, its breadth exceeding the 
length, blackish at the end, the remainder of the animal being 
white. Tentacles rather short, subulate ; eyes lateral, on slight 
projections at the base of the tentacles. The lingual ribbon is very 
long ; in one specimen it measured 14 millimetres. I have no note 
pf the exact form of the teeth. Th$ animal is amphibious in its 
habits. 


5. Cyolostoma (Otopoma) Hinduorum, PL III, fig. 6. 


Syn. Otopoma clausum , S o w.j apud Benson, Ann. %nd Ht£g. 
Nat. Hist., Ser. t 3, YoL IY, pp. 92, 96. . 

0. Hinduorum , W. Blanf., A. & M. N. H., Ser. 3, Vol. XHT, 


p. 464. 

O. Hinduorum , Pfeiffer, Mon. Pneum. Supp. 2, p. 122. 

Testa imperforata, clausa, umbilicata , globoso-turbinata, soliduia, 
nitida, striata , juxta suturam eft circa umbiUcum favis, extus versus 
peripheriam liris spiralibis sufhtonfsrtis ncnnungmm obsoletis circumdata, 
Oamea, Old atbido-carnea ; apice j plerumquenjgro ; spira conoideo-convegca ; 
suturaimpressa. Anfr. *4$ convexi, ultimus teres , antics descendant, Pari- 
rm imperfection mtsrdum pone qpsrturam gsrsni. Apm twafere vertical** 
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rotunda ; peristoma obtumm , marginibus disjunct U> externo ant ice arena* 
to, basalt expansiuseulo, columelfari sub-late expanse, umbiUoUm opmina 
calb complente . Operc . testaceum , intus tnemhranaceum, paucispirale, 
margins interne anfractuum elevate, nuoleo exeentrieo. 

Diatn. maj. 12, min . 11, axis 9, op. diam. 0 mm. 

Jlab. in Kathiawar, (W. Theobald.) 

From Vyclostoma ( Otopoma) clausum , S o w., to which Mr. Benson 
referred the present form, it is distinguished by boiug much smooth- 
er, with a less <jxcavated umbilical region and a higher spire. 

I have not previously published a complete description or figure 
of this shell. It is the most eastern form of the sub-gonus known, 
other forms assigned to Otopoma found in tho Indian and Burmese 
areas having been shewn to belong to the Cyclophorida . 

Nanina plicatula, *p. now, pi III, fig 7. 

Testa vix perforata, depressa, tenumima, cornea , confcrtim striatula , 
line is minutis confertmimis spiral i bus sub-lent e undique dsemsata. 8pira 
depresso sub-con tea ; apice obfuso ; sutura paruni impressa . Avfr. 6 con-* 
vexiuscuh , scnsiin accrewentes , pcnultimus extus ad suturam pheatus, 
uliimus carina ephets obhqUis validis comtante instrucius , subtus tumxdwr , 
antice non descendens, Apertura fere verticals, rotundaio-lunaris , ad 
finem peripheric vix angulata ; peristoma tenue, marginibus convergent 
tibus, externo infra medium levitcr sinuato , columellari sub-vert icali, 
superne reflexo, perforattonemrfere tegentc . - Diam . maj. 22, min. 19., 
axis 11 mm. Apert . 10 mm. alia, 12 lata. 

Hab. in montibus Khasi (O o d w i n - A u s t e n.) 

•This atoll which I supjwse to be a Nanina , js quite peculiar 
amongst Indian forms, and* I do not kn^ any to which it can be 
compared, nor am I quite clear as to its propdt section. It may 
be easily distinguished by its strong plicate keel. 

7* Nanina Pollux, Theobald, var. 

Testa perforata, typressa, lentieularis, acute carimta , tenuis, cornea^ 
nittda, sU'iatula, lineis spiral ibu^ mtnutmimis sub-lent e, ferjs obsolete , 
decussate. Spira depresso-comca ; apice obtuso ; sutura Uncarts. JLnfr. 5J* 
into* convexiusculi, extus colfcaviusculi et colors saturatiori, ultimm juxta 
carinam compressus , subtys wnvcvm, non descendens. Apertura obliqua 
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angulato-lunaris ; p&rtstoma tome, tmrginibus mUo tenui jimetis, basal* 
better undvhto, juxta perforatiomm visfreflexo. Jbiam. mqj. 30, min, 27, 
axis lli mm. * 

31al>. Konghulong et Hahang in montibus Khmi (Godwin- 
Auet on.) 

This appoars to me a variety of Mr. Thoohald’s species, differ- 
ing only in the last whorl being a little ^narrower. Mr. Th e o b a 1 d’ s 
typo of which I have a specimen is from Teria Ghat on the south 
side of the range. Major Godwin-Austen’^ specimens are 
from the North side. 

8. Nanina Cherraensis, sp nov., pi tii, fig. 8. 

Testa perforata^ depressa, acute car in at a, lenticular is, tenuis, nitulula , 
castaneo-cornca , strut mo nnenh et linos mmutis spiral thus undique con - 
Jerttm decussata; spira deptesso contra; apue obtuso ; sutura linearis. 
Anfr . 6, intus conHxniscuh, exlus planulati, ultimus jurfa cannam (om- 
pressus , suhtus convex us, non-descend-ens Apertura obhqua , angulato- 
tohmaris ; peristoma tome, maiguu basal i lev tier undulato , (olumdlari juxta 
p&rfwationem vtx leflexo. Tham . maj 32, min. 29, axis 13 J mm. 

Hab f ad Chora Punjt in montibus It hast. (Godwin- Austen.) 

I should not have distinguished this shell from N. Pollux , 
Theobald, had not Major Godwin-Auston assured me that 
the animal is totally different from that of the shell described above. 
It is distinguished by its higher spu$, darker colour and by the 
more marked spiral striation. A few specimens only were met with 
in tho deep valley below Cherra, 

9. Nanina rubellocincta, sp. nov pi. in, fig. 9.t * 

Testa perforata, jjepresia, tenuis, cornea, Icevis, nitidula, minute striatula, 
lincis mimtissimis spirahbus sub-lente sub-obsolete decussata. Spirals 
plana ; up ice vix prominulo ; sutura parum impressa . Anfr. 6-6J, primi 
rw» convex i, intus cornet, extus rufi, ultimus ad peripheriamsub-angulatus et 
fascid laid rufd, utrinque gradatim pallidescente ctnotus, suhtus tumidior. 
Apartura suberUcahs, late lunata ; peristoma tenue, tnarginihus callo 
fenui junctis , basalt lev Her arcuato, columeUari oblique , super ne ad 
ItmbMcum brevtsstme reflexo, Dtam . mqj. 35, min. 31, all . 14, 
-4fk mm ' lata, 12 alia. JSxempli mmoris dtam , mag 31, 
min. 28, alt. 12, mm. * * 
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Hab. ad Bdbimg tlj montitm Goto. (Go dwin-Austen.) 

This shell is somewhat allied to the Tenasserim N accrra ' Of 
Benson, but it is much less globose and easily distinguished by its 
rufous periphery. t 

10. Nanina Austeni, nov pi. in. fig. 10. 

Testa imperforata, conoidea, depressa, tenuis, cornea, acute carinata, 
supeme confertim arcuate costulata, costulis infra carinam evanesesnttbus, 
subtus Icevis, polifa, radiato-striatida. Spirit breviter conoidea, later ibus 
concaving cuhe ; apice obtueo ; sutura non impress a. Anfr . 6 J planulati , lente 
acer eecent cs, cuf usque margin $ extern o lev iter proficient#, ultimua parum 
lattor, comp reuse carmatus, antico non dcscendens, suit us convexu*. 
Apertura ungulate lunar is, parum obliqua ; peristoma obfutum album, 
infra carinam lev iter sinuatum , marginibus callo tenui junctis, columellari 
obliquo , mag is incrassato, s if perm baud rejtexo . Diam. maj\ 15, min. 13$, 
axis 7 mm. 

Hab. ad IlaUang in montjbus Garo, extra fines meridionales provincial 
Assam in India orientals *(G* odwin - Austen.) 

This very pretty little species, which I name after the discoverer, 
is intermediate in some respects betweon N. serrula , B s. and N. 
climacteric^ , B s., resembling the former above, and the latter be- 
neath. It is distinguished from the first by being imperforate and 
from the latter by the higlior spire, strongor sculpture and the pro- 
jection of the external edge t>f each whorl just above the suture. 

11. Nanina falcata, *p- nov,, pi. in,* fig. 11. 

JTesfyi apfrte perforata, corn idea, depressa, cornea , oblique arcuatim costu~ 
latoplicata, pi iots infra pertpheriam evtmesceritibus, subtus l&v iga ia,poh ta, 
radiato striatula. Spira parum elevata, depresso conoidea ; apice obtueo ; 
sutura impressa. Anfr . 6 convexi gradatim crescentes, ultimua paulo latior, 
subtus convexus, • peripheria sub~angulata antice rotundata. Apertura 
hmaris, parum obliqua ; perutoma tenue, infra peripkeriatn late sed non 
profmde sinuatum, margins columellari juxta perforationem bretits&mo, 
oub-verticali, refiesiusculo. Diammmaj. 13 , my*. 12 , axis 7 mm. 

Bab. ad JSdbiang in montibus Garo (Godwin-Ausfen.) * 

This shell is somewhaOtflied to N. omatiqima, B s., but is much 
smaller, less depressed* with tbs last whorl broader in proportion 
and one Whorl le4s. It belongs the same general group (J Tem- 
plecta f )f as Austeni, dimacterica, omat%Hima f &c. 
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12 . Nanina Koondaensie, nor., in, fig . 12 . 

''Testa perforata, depressa , cornea , cariqata, tenuis, superne oblique striata , 
line is mi nut is cmfertis spiral Hus sub-lente decxmata , subtus lesvior, nitidula 
rad into striatula , sculptura spirah infra carinam gradatim evanescente. 
Spira parum clecata, dSjormo-conoidea ; apice obtmo ; sutura via impressa* 
Anfr . 5 conceximculi, ult^mus latior, subtus tumidus, car in d antics ob- 
tusion, Apert ura obi i qua, any uia to -lunar is ; peristoma obirnum, rectum, 
intus tenuiier albido-labiatum, margins columellari obliquo, juxta perfora- 
t ion cm reflexiuseula . Maj. diam . 25, min. 22, axis 12t>* mm. Apertura 
13 mm. lata, 12 a It a. 

Hab. ad Sispara in montibus Koonda, ad latus occidentals montium 
Ntlgiri Indite meridionals. 

Found by both Major B e d d o in o and mysolf at the locality men- 
tioned. It is allied to N. indica, Pfr. and Ship lag i, Pfr., but 
distinguished from both by much finer sulpture and by being more 
swollen beneath. 

A young specimen was obtained by I^\ Stoliezka in the bo- 
tanic garden of Calcutta ; it was probably imported with plants from 
South India. 

13. Nanina (Trochomorpha) apicata, »p> nov., Pi. in, 
fig. 18. 

Testa sub -perforata, vel sub-oblecte perforata, troehiformis, tenuis, cornea, 
sub-laevigata, parum nitida , oblique striata. Spira conica, lateribus fere 
rechs ; apice acuto ; sutura non impressa. Anfr. 6 planulati gradatim 
tirescenUs, ultimas ad peripheriam acute cannatih, infra carintfm com- 
press iuscul us y an tire tumiiior, circa perforations m convexus, antics non 
descendens . Apurtura obliqua, angulato -lunar is sub-rhombsa ; peri* 
stoma tsfiue, margins basali sinuate, columellari obliquo, refiexo . JR am. 

aj. 14, min. 13, axis 10 mm. * 

Hub. in summis montibus Nilgiri in India meridionah ad Coonoor , 
ffoddiwuttom, tyc. p 

This is far from a rare shell on<*he Nilgiris, and I suspect that 
'Hhe ^reason why it has hitherto remained without a name is, that it 
ha# been confounded by others, as it Loijg was by myself, with N. 
oammimfwa, 1} s. That, however, ©is a larger shell, with a lower 
J|*iate,*rery concave sides, and much stronger sculpture. So far as 
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I know it lias only been found at Sispara on the Western edge of 
the Nilgiri plateau, whilst JV? apt cat a is found on the Northern and 
Eastern portion of the hills. 

Tko present shell may he dostinguishod from most of its allies, 
such as N hyphasma , P f r , by its want of marked sculpture, its 
straight sides and high spire. 

14 . Nanina (Ariophanta) immerita, ftp. nor 

Testa sniistrA'sa, an gust c umbdicata , depress a, sublent tculnris, fu/ro - 
come* 7, tenuis, oblique striata ; spira parum el or at a , conoidoo-conrexa ; 
aptce perobfuso ; sutio a vir impress#. AnJ) . 4£ convert useuli, ulthnus 
maqnus, acute cannatus, carina ant ice obtusion', sithfus tumidiort , ndtdula . 
Apnlura obi iqu a suh-secun/n) mix ; peristoma tenue, rectum, margin e 
iolumettm i Huh-i eiticnh, rcjlexo. Diam. ma /. 2.'), mm 21, axis 14 mm. 
Ape/ fur a 13 mitt, tonga, 11 lata. 

ITab. “ South Canard ” (B o d d o m e). 

This species approach interrupt# , B s. (N. Himalayan a, Lo a), 
but lias the sculpture finer and not decussated. I have only seen 
two sp ( »( iinens one of which is quite young, and it is possible that 
the ono above described is also immature, but there appears no doubt 
that the form is umloscribod. The specimen having boon returned 
to Major B e d d o in e, I am unable to figure it at present 

• 

i o. Helix (Plectopylis) macromphalus, sp. nov. Pi. 

nr, fig. H. 

JTesta sijiist r or sa, late umb ih cat a, depressa , disco idea, tenuruscula, pah 

lidu-conua, superne plias areuntis oldiquix increment i et hr is spiralibm 

decussaia , adpenphenam et sicltus fere leer is, striatukt : stnis nonnullis 

spit'altlm co ca umbiheum aliquando dtsUnyuendis , spira plana ; apice vice 

emergenie ; sutura lee iter impressa A nfr. 4 J — 5} ptanulati, arete voluti ; 

ultimas tix latwr , mpra periphenam sub-angulatus , ad latus atque subtus 

convexus, antice leader descendens. Apertui a irregular iter lunar is , 

supenie comprcssa, diagonals ; pemst^ma alhidv-labiatum, parum incras - 

satum, reflextmculum, mar g indue convergent ibm, callo tenut junctis * 

externo supra penpheriarri e£cuato. Pit cat to ittferna persimilis et He- 

licis Pinacis et H. plectystomatie : e lamina unica parietal#, vertieah et 

plica tetmtfamg mscul a basalt, atque pltcis o palatahbus : basali t&qwisi ft- 
* * * 
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plici, ceteris dupHcibm , camtam. I ham. maj . 6^, min. 5j, alt 2J fnm. 

•Hal), ad Mairung in montxbus Khasi^ rt vanetas minor in latte Puny- 
tmprope Darjiling tn Sildim. 

1 proeurod specimens of this shell, io-4 J mm. in diameter, 12 
years ago at Darjiling ; they were considered by Mr. Benson a 
small variety of Helix Pmacis , (Soo Ann. and Mag. Nat. Hist, for 
April, 1860). Decently the same form lias been found by Major 
G o d w i n - A u s t e n in tho IvIuisl hills. It differs so enormously in 
size from II. Ptnuci the respective diameter of tho two shells being 
6£ and 14 millunetros that, as no intermediate forms have been met 
with, it is evident that the two should be distinguished, and there 
are several differences of sculpture and form which appear to me to 
bear out tho separation. Tlius the mouth in II. mavr omphalus is 
compressed above the periphery, wlieroas in the larger form the 
mouth is regular. II P marts too 1ms spiral striatum below, which 
is absent in tho new form ; and the former lias 6, tho latter only 5 
internal palatal plica), which moreover differ from tho 5 lower photo 
of II. Pmacis slightly in form. The last-named shell also is much 
more angidate at the periphery. 

16. Bulimus vicarius, ftp- noc. FI. Ill, fig 15. 

Testa pro fund? / imtin, oblongo-tun ita, tcnumscuhi , op etc a, fulrcscente- 
castanea % oblique stnat ala, line is minutis conjei tisfumis jhwuosis sul- 
obsolrte decussuta ; spira tin nta, latex thus dbneejns ; ajnee ultima; sutura 
impressa . Anj'r. 8 com ext , isthmus i longitudnm mh-wquuns, bast sub- 
oompressm, antice sub-awnden* Apert ui a fire i erheahs , it uneuto-ovuhs ; 
peristoma undiqtte cjrpansum, atbum y nun gi nibus com ergent Urns eallo team 
junct is , col umellan vertical i. Long, Id, ih am. d, apeit. cam pc rust, 5 
longa y 4 lata. 

Hab. ad Habiang in montibus Garo (G o d w i n - A u s t e n). 

The noarest. ally to this shell is B. Ntlagai icus , P f r., w liioh, singu- 
larly enough, also occurs in the Khasi Hills, having been found 
by Major Godwin-Austen. The present f&rm is distinguish- 
ed by greater slenderness and smaller mouth. 

17. B ulimus Coleadensis, B oji d o m e, MS. 

. g^Testa sinistrorsa , fwl-obteete per/or 8 la, eleva/o trochformis, solidula, 
*triafut* } albida, epufarmide fulva ? {vcffiavescenti, forsan r arte coloratd ) 
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vbtecta ; spira coniea ; amce obtmo ; sutura mprcssa , Anfr. 5J convert, 
regulariter crescents* , ultimas | iSigdudmis sub-asquans , cannatus , sulfas 
coarrxus, antice tumidior . Apert urn diagonals , mb-rhomboulea ; peri- 
stoma non incrfmatum, ejqwnsiubctilum, margin thus dint antibus, callo 
tenui jnnetis, coin me/lari tnaagulatim reflexo , perforationem fere tegente . 
Long. 23, 17 tf/?. c.perid. 11 »*///. long a, mtns 8 

Hub u Ca lead lulls Tnu ancore. 

Of this peculiar siriistral helioiform Buhmus a solitary spocimou, 
much woat herecWmt period, was found by Major Bed <1 o ni e. It is 
evidently a colons ed shell but only traces of tlie epidermis remain- 
ed it i.> allied to It albwwatu'*, it v , and It vita medius, Pfr., of 
( Vxhm, but is hjindral and lias a shorter more conical form. 

As with 1) inunmta, I hare returned the original spocimou to 
Major Bod dome, and cannot, theieforo, add a figure. 

is. Glessula filosa, *]>■ no r. n. Ill, fig. ie 

Tnta Kuh-nmaln, tnrrifjfteiiiwi, cornea, eerficahfnr phc.ato-atriata , 
par am vitida ; spira elriata ; npicv obtuse, brevinstme conico, sub-mu- 
rrnw/fo ; sutura imjnrssa. Anfr . 8 context, ultimas J longitudmis 
suh-ftyuau'i, basi udniidafus Apeitura vertical is, lunato suh-ovalis ; 
peristoma rectum , tenixe ; columella arcuata , albtda , lamelli for miter 
et start e, tenui, oblique truncate. Long. 21, diam. 9 mm. Apert. 7 
null Ion ga, •> lata • 

Ilab. to Ti avanco) e (i!*<id o in o\ 

A peculiar form easily distinguished by its strong sculpture, ab- 
rupt hub(*)iucal apex, and by the columella standing out from the 
last whorl, so as to lmvo a groove riiniung^olong its side. 

19. Glessula Singhurensis, */?. nov. Pi. in, fig. 17 . 

Testa pyramidally tut nta, tenuis, cornea, pohta, mtida , levin , viz 
stnatala; spira elongate conica ; aj*ne sub-acuto ; sutura imprma, 
minute corrugate. Anfr. 8 convexi, all mu s J longitudmis vix cequam, 
subtus rotundatus . Apertura fere vertical is, 9 ovato oblonga; peristoma 
obtusum , albescens ; columetta valcle arcuata , antice obtyque truncata. 
Lang. 12^, diam . 44, ap . long. 4 , lat. 2J mm. 

Hab. freqxixns ad Stnghur, props Poona . 
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This is allied to the Nilgiri G. jferdoni, Bens., but the sides of 
the spire are less convex, the shell tfbing more regularly pyramidal 
with a less obtuse apex. e 

In some of the specimens of this species collected alive, but in 
which the animal had subsequently dried up, I found young shells. 
It would thus appear to be viviparous. 

I have observed the same circumstance (the occurrence of ybung 
shells inside the old one) in G. Cassiaca , B s. In other species of 
this genus 1 have found small round eggs with a c*il< aroous shell, 
but theso may be hatched, before they are deposit ed by the parent. 

so. Glessula rugata, sp. nov. pi. in, fig. 18. 

Testa turnita, cornea , tenuis , parum nitida , vet ti cal iter confertim 
plicato striata : striis sub-lente minute et regular iter granxdatis , inter- 
stitiis line is mrnutis con fort is transversts (spiral tints) in anfractibus 
superis validioribuH, decussatis ; spira elongate cornea ; apice obtuso ; 
sutura profunda. Anfr. 7£ context , ultinms J longituiltms sub-eequans. 
Apert ur a obhqua fore ovata ; pe) i stoma tetwP, rectum ; columella valde 
arcuata , antice oblique truncata. Long. 6, diam. 2 mm., ap. 1J mill, 
longa, 1 lata. 

Hub ad Singhur , prope Poona . 

Vat. major , long. 7 mill. 

Hab. ad Poorundhur , (Evezard). 

No described Indian species of Glessula possess sculpture at all 
resembling that of the present small form. Undor an ordinary lens 
the shell appears to have a jdieate striation, but beneath a strongor 
power tho strire are seen # to be regularly nodose, and the (fecussatfhg 
lines become disjjnctly visible. The markings are very elegant and 
regular, almost resembling those on some West Indian forms of 
Gyclostouddm, as Choanopoma. 

21. Glessula lyrata, sp. nov . 

Sh$ta ovato-turrita , sglidula, cornea, parum nitida, vertical! ter cm- 
•tuktio-pUcata, sub-lente lineis minutmimis confortis spiralibus , scepe 
obsolelis, decussata ; spira pgramidalis, ktieribus vix convexis ; apice 
obtusulo ; sutura profunda. Anfr*Jb convexi, infra suturam obsolete 
#uh-qngulati, u litmus antice paulo ascendms. Apertura verticals , 
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truncata , semiovalis ; peristoma ol+utnm ; columella mediocritcr arcuata , 
anticc oblique truncata. Long. \£ y diam , «/?. 4, lai . 24 

Hab. ad Mahablesh war, infrequent. 

Yar. Matheranioa, PL ill, fig. io. 

Minor , »2«yw pohta y lineis spiral ib us carmtibus , sculptura in anfractu 
ultimo obsolescent i. Long. 10 lat. »m7Z. 

Ilab. MalJier&tiy hand procuYa Bombay. 

This slioll ro^mbles in form ^4. Oreas, Bons., but is distinguished 
from that and all othor allied species by its stronger sculpture. 
Possibly tho two varieties should bo ranked apart, as there is consi- 
derable di Heron ce between thorn. A third form, shorter and more 
tumid, occurs near Poona. As oilier intermediate varieties proba- 
bly exist, I prefer for tho present classing nil in one species, but it 
may hereafter be desirable to distinguish them. 

22. Glessula pulla, *p. nov. Pi. Ill, fig. 20. 

Testa pana, tnrrita , tepi* y fusco cornea , par am nilens y levigata , 
stria Lula ; spira elongate sub-con tea, lain thus conrexinsruhs ; apice 
obtuso ; sutura impressa. Anfr. 7-8 convex i y breves , ultimus longitudi- 
nis sub-eequans, suit us rotundatas. Albert. oLhqua sub-oiata ; peristoma 
tenue ; columella a?xuata y miticc oblique truncata . Long. 7, diam. 2^, 
ap. long. 2, diam. 1^ aim. 

Hab. ad Toma , (E v e z a d). 

This is allied to A. Fairlanhi y B s., but distinguished by its more 
conical spire, smaller size and darker colojjr. 

• 23. Glessula hej)es f W. Blanf. sp., PI. Ill, fig. 21. 

Testa sub-cyhndrico turrit a, tenuis y palhdo cornea, tramlucens, polita , 
striatula ; spira elevata y subtus sub-cylindrica y lateribus versus apieem 
obtusum convex is ; sutura impressa. Anfr. 9 — \0\' convexi, regular iter 
crescent es y ultimas brevis y J — longdudims sabaquam. A per turn 
ovato oblonga , parum obliqua ; peristoma tenue ; columella valde arcuata, 
aMice oblique truncata . Long. 17 — 22, diam. 5 mill. Ap . 4-4 J longa y 
2J-3 lata. 

Hab. Deo Ghat ad latstMneridionale urbis Bocna, (Evezard). 

Syn.v Achatina Titles , Wt Blanf., Pfr. Mom Pneum., Vol* VI, p. 

230. ’ 
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Tlie uearost ally to this spe( ies appears to J>e G. TamuJica, W. 
and II. Blanf., from near Trichinopoly, which is distinguished by 
greater diameter in proportion to the longth, and a more regularly 
tapoiing spire. Intermediate forms may lieieafter b*e found how- 
ever. 

A specimen from the 8hc\roy hills near Halom in Southern 
India, sent to mo bj Major B e d d o m o, only differs from G. helm in 
being longer and slightly moie attenuate towards the apox. It has 
13 whorls 1 { 

The present ^pixies hns boon already described by I)r. Pfoiffer 
(i. e ) from spot imens s<*nt to Mr. Hugh Turning by Major 
Evozurd, the discoverer. Dr. Pfeiffer ju&tlv remarks that it ap- 
pears to be a differ* nt shell from Spnaus hbi s, W. and II. Blanf. 
The htftor is a 8 ienogyxt allied to A. gracilis (Bulimics gracilis , 
H ut t ). 

24. Glessula Tornensis, sp. n0l '-> ri ni > %• 22 - 

Testa ovato oblong a , tt nuiusaila , Icvigahi^nilida, polita, sub-obsolete 
striatula y fuho coi nea ; spit a elongato conouha , latcnbus contexts ; apice 
talde obtuso ; sutiu a wipi ossa, ,s ape i nc 6 ub-cor / ugaia . A njr. 7-7 J com exi, 
ulitmus l longitudims sirpoans, subtns i otundatus. Apertura sub-ver- 
ticahsy oblongo seirmi alls ; pci istoma i edum, tenue , margimbus callo tenui 
jimctis; cole me lla i aldi at cuafa, albc si f ns, ant ice Juciei ticaliler tr uncata . 
Long. 25, dram. 14 mill.; apt ft. oblique 12 mm. longa , 7 lata . 

llab. in monte Toma dido , haud procul versus occulentem ab urbe 
Toona %n India . * 

This rather fine speriei^ a bounds on Jlio hill mentionod* whereat 
has been procure^. m large numbers by Major Evozard. I only 
found a few specimens myself. It is amongst the finest of the spe- 
cies of Western India. In form it is remarkably similar to G. 
texhUs, W. Blanf., from the Anamullay hills, but it entirely wants 
the coloured markings of that species. # 

I have adopted the genus Glessula of E. von Martens (Elecwa, 
Albers), as there appear to me to be good generic distinctions, 
both of the animal and shell, from Achotma. The genus is most 
abundantly represented in the Western ghats, more so than in the 
Himalayas. 
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25 . Suooinea njtilans, hop., PI in, % 23. 

Testa sub-avata, tenuis, auranttaca, striatula , nitidula ; spira conoidea ; 

0 

apice sub-papillato ; sutura impvessa, Anfr. 2J, pennltinms oonvoxus , 
ultimus tumidus £ longitudims for mans, hast rotundatm. Apertura 
obhqua , ovata ; peristoma rectum; columella regulartter arcuata , *»5- 
simplex. Long. 10£, rfiaw. 6£, a/£. 4£, op* ^ ow ^- 8, infra medium 
5 »m. 

Hah. ad Cherra Pirnji, (Godwin - Austen). 

k. more regularly ovate shell than $. daucina , P f r., which it 
otherwise resembles. 

20 . Succinea (Lithotis) tumida, */>■ #*»., PI. HI, fig. 24 . 

Testa ovata, obVu[uc edhptica, tennis , ruMlo-cornea, pantm mtula , obli- 
que striata ; spira bred; apice pa pillar i ; sutura profunda. Anfr . 2-2 J 
pimidi, lira mfra-suturaU obtusa , antice m exemphs vetenbus altquan - 
do fere obsolescenti. Aperturalobhqua , mar/na, oralis, post ice non angii- 
lata ; peristoma tenue, rectum , continuum , rnargine colimellan tmiuter 
call 080 , appresso * 4 ^ 

Zowy. 6J, dfaw. 5, aZZ. 3, tfjy. Zewy. 5J, dz-Vm. f?*ir 4 millim . 

Hah. ad Smghur. 

Var. subcostulata, costulatostmata , mf ra-sut aval 1 vali- 

diori. 

Hab. ad Poorundhur. • 

This is a second species of the remarkable sub-genus Lithotis , much 
more tumid than the typo Succinea (Lithotis) rupieola , and with a 
proportionally more developed spire ; it serves to connect that form 
with the typical rock inhabiting SucCinece of Western India, such as 
S. Girnarica , Theobald, and a new species from*Mahableshwor, 
the animal of which is very similar to that of Lithotis . 

The specimens figured are not the largest that have been found. 
Major E v e z a r d possesses shells from Poorundhur measuring 9 
millimetres in length, 6 in diameter, and 4 in height (when laid with 
the aperture downwards). In these the sculpture is much dess re- 
gular and weaker, than in the accompanying figure which represents # 
a young specimen. The laigeet Singhur specimen in the same col- 
lection measures 8, 6, end 3 \ millimetres in its 3 dimensions, the 
aperture being 6 mill, by 4. 
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27. Helix Ochthoplax, Bens. t 

'* This fijio species was described by Mr. Benson from a specimen, 
in the collection of tlie Asiatic Society of Bangui, said to be from 
Pogu. Specimens exactly similar to the type have lately boon dis- 
co v orod by Major Godwin-Auston at Moyang in the Khasi 
hills, and near Asaloo in North Oachar. The animal is a truo 
Jlchr. Tho locality Pegu is in all probabilit} T orronoous, the shell 
having never been met with by either Mr. Theobald, Mr. 
F e d d o n, or myself in that province. r 

I have already in tho “ Contributions” and in theAnnals andMaga- 
zino of Natural 11 istory montionod sovcral of tho shells (list overod or 
rc-dis< overed by Major God win - Austen. Thoro aro, however, 
still sovoiui novelties which want description. Amongst tho spe- 
cies not previously found on the .Khasi hills, but known from other 
localities is, as already mentioned, Buhmm Kilayancus, which Mr. 
Theobald has also identified amongst the shells collected by Mr. 
Feddenin tho Hliau Slates, east of Avtk. This occurred at Nongbri 
and in tho North Khasi hills. Ennca stenopyln, Bens., first met 
with at Darjiliug, was found at Maothoriehan. The Pegu Alycmis 
scidpUlis, Bons., and a small variety of A. nitidun, W. Blanf., 
have also be<fh sont by Major Godwin - Austen from the 
Khabi hills. Namna> runic o7a, Bons., Nitnina subjeda, Bens., 
and a small slioll v> hit h appears to me identical with iV". ? plant use ula, 
Hutton, form part of tho same extensive collection. 

Explanation of Plate III. 

1. Paludomus reticulOa, sp.-nov., natural size; p. 9. 

2. *P. rot unite, sp. nov. ditto; p. 10. 

2. «. Operculum of P. rotunda , ditto ; p. 10. 

3. Cremnoconclms conicus, sp. nov. magnified 2 diameters ; p. 10. 

4. <7. conicus, var. canaliculate, ditto ; p. 11. 

5. <7, carinatus , Layard, ditto ; p. 12. 

6. Qyclostoma (Otoppma) Hindmrum, W. Blanf., natural size; 
p. IX 

7. 7 <1. Namna phcatula, sp. nov. ditto; p. 13. 

8. 8 . N . Chcrraewis, Sp. non* ditto; p. 14. 

,0, 9 a* N* rufallocinda , sp. nov. ditto ; p. 14. 
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*mtmr4ftiAe;p. 1$. 
ditto ;p. 
ditto } p. Id* 

JV! eptcftty, sp. aov, ditto; p> 1& 

ifoter (PleofopylU) macromphalm t up* nov., magnified 


10, 10 a* JT. *p« nov 

U, 11 ft, sp. nof. 

13, 12 «• if. Ifoendamsi^ sp. *nov 

10, 

14, 14 ft 


2 diameters ; p. 17. 

JBuhmiw vicariue, Bp. nov,, natural size; p. 18. 

Qhsaula filom, Bp. nor., ditto ; p. 19. 

#. Singhpremis, sp. nov., ditto; p. 19. 

G. rugate. Bp. nov.*, magnified 2 diameters, 18a. do. natural 
size ; p. 20. 

G, lyrata , sp. nov., var. Matheraniea , natural size; p. 21, 

G pulla, sp. nov., magnified 2 diameters, 20 a do. natural 
size ; p 21. 

G . W. Blanf., natural size; p. 21. 

Q . Toi'nensu, sp. nov., ditto ; p. 22. 

Suocmea mtilam, sp. nov., natural size ; p. 23. 

» 1 M 

24, 24 a. Succmea fLithdXs) tnmida , sp. nov., magnified 2 diame- 
ters; p. 23. 

25. ditto. var. edicoetulata, ditto ; p. 23. 


15. 

16. 

17. 

18. 

19. 

21 . 

21 . 

22 . 

23, 


Bhief notes on the Geology and on the fauna in the neighbour- 
hood of Nancowry harbour, Nicobar islands , — by V. Bali? 
B. A., Geol. Survey of India. . ^ 

[Bead 9th Oot 1869, received 20th Oct. 1869.} } 

iSie following observations* *have been made on a short trip of 
eight days to the new settlement at the Nanoowiy harbour, situated 
between parts of the southern coast of Camorta, and the nor- 
thern coasts of the island Nancowry. To the north of the entrance 
of the harbour lies Trinkut, to which also a short visit haft been 
paid. All three islands belong to the northern, or rather .middle, 

~ • An abstract of the louroid he^beS published nf the October Ftooftedings 
of the Society for 1869, (p. 25&L but as the Government of India has since 
resolved to miWah all theWfeilabJe literature v^mMm the history and 
physical eowlifc&ii of" the ielftndi in their w Beiectfoji^ <$ft preset 
tvw been ^tricted to those o^erva^cw which may pwft^of imm e£iat* tutsr* 
Set tb4be jwntido readers - 
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group of the Nicobars which, on account of ij , he trade itfitb cocoa- 
nuts- and trepang are much better %ntown to the Malayan traders 
than the southern larger islands* The history of the vaiious 
attempts made by the Banes, Austrians and by French Mis- 
sionaries for a settlement on these islands are well known 
from the records of the voyages of the Banish Corvette* 44 Gft- 
lathea,” (1847), from Br. E i n k * sf 44 sketch of the Physical geo- 
graphy and geology” of these islands, and from the manifold reports 
relating to the Nicobars by different members of the Austrian expe- 
dition with the Frigatte “ Novara,” (1858)4 In these works much 
has also been published relating to the fauna of these islands, but the 
accounts are not always the results of personal observations, and 
as such, the few notes which I have to place upon record will, I 
trust, prove of some interest. 

For the notes on the fishes collected by me, I am indebted to Br. 
F. B ay, and for those on the Mollusca to Mr. G. N e vi 11, 

Geology^ f 

The geology of these islands as forming a portion of the Nicobar 
group has already been described by Dr. R i n k, geologist attach- 
ed to the Corvette 44 Galathea,” and by Dr. Hoehetetter, of 
the 44 Novara.” 

My field observations, I find on comparison, are simply confirma- 
tory of the views as to the structure of these islands held by the 
last mentioned distinguished geologist, and which have recently 
been published in the Records of the Geological Survey of India.§ 
I do not, therefore, give them in detail here, but I shall briefly al- 
lude to the general results. • * 

|k. Rink separates the sedimentary rocks into two formations, 
calling the clay stones and their associated conglomerates of Ga- 
morta, Nancowry, Trinkut, Ac. " Older Alluvium” ; and the sand 1 
atones and slates of the southern islands “ brown tod formation” 
Br. Hoohstetter does not agree in this opinion, behoving 


^ * fifteen BlUe# account trf tbs voyage of the Corvette " Galathea* room the 
JMM, Copenhagen, keipa**, 1852 
^mjtopsabageo, 1847. * < r *W 

v the Novara by Pr. Kara ffcberier, and Retell* of tbs 

■ WSTKSt. ££•’ T ** 
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that they are only Jl l^tiographically different predicts Of one^ad 
the some period of deposition.* . v 

The sandstones and slates of tke southern islands eye apparently 
identical with those of the Andamans which I examined ai port 
Blair, They both contain fragments of drift wood changed into 
ooid, and impressions of plants resembling Foetid*. As the two sets 
of rocks have not been seen, and so far as is known, do not occur in 
contact, it is impossible to assert anything positively with regard to 
their mutual relations. 

If they are* to be regarded at all belonging to one formation, then 
local circumstances must have determined the great difference in 
lithological character which exists between the rocks of the north- 
ern and southern islands, while at the same time the processes at 
work during the deposition of the formation produced uniform re- 
sults at places not only so distant as Port Blair and the great 
Nicobar, but as Arracan and Java. Mr. Blanford has stat- 
ed it as his opinion* that the Andaman sandstones, from specimens 
brought by Mr. S. K u are identical with those of Arracan. 
Dr. Hochstetter, (1. cit.) discusses the probability of the 
Nioobar rocks being the same age as some occurring in Java and 
Sumatra. 

The terms “ older alluvium” and “ marl” whioh have been used 
by Dr. Rink, and Dr. Hochstetter respectively, neither 
accord very closely with the Character of the Camorta andNancowry 
rock, according to the generally accepted English system of rock 
nomenclature. 

♦The term alluvium can scarcely be applied to rocks of the age 
of the daystones of Camorta, rocks whose strata are much disturbs 
ed, occasionally even being nearly vertical. A marl should contain 
some percentage of lime, the amount of which is disputed. The 
Camorta rocks, however, rarely contain even a trace of Htye, 

The rocks of these islands which determine the pharaeter of the 
soil are— • 

1**.— Corah rocks all round tSfe .coast. • * 

2rti£— Jfagnesian da^frraea with interbedded conglomerates, of 
which**** admirsd>le section shewing a roll in ^e beds is w# Seen 
* IfcPOrt on the vegefcatkfh of the Andaman Ulattfo, hr 3C*% S« & ar& 
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Set NoncoWry haven, on the Cwttorte and Nai^ocm^wlmteia &*&* 
Western entrance, there are great beas of eonglomerate^ amm al* 
most vertical, striking N. W.— 8. E. 

Srd t — Gabbro and Serpentinous rocks, well seen on the highland® 
east and west of the village of Alta Koang on Nancowry. 

The coral rocks together with the sea drift form the soil in which 
the cocoa-nuts and vegetables cultivated by the natives grow and 
thrive. 

The magnesian claystonos, on dieeniegr&tion, fbiftn a soil incapa- 
ble of supporting more than a crop of grass. In the valleys where 
this formation occurs, the accumulating of vegetable matter &c. 
brought down by the streams, has proved sufficient in many eases 
to support a jungle of large trees. But in the hot house climate of 
the Nioobars, the poverty of the soil is so great, that the tops of 
some of the hills are perfectly bare, or aro only able to support a 
fem, OMchmia dichotoma. The presence of a conglomerate bed 
hoe the effect, by the decomposition of its contained pebbles of 
igneous rooks, of locally improving the character of the soil. 

The igneous rocks, Gabbro and Diorites, produce a much better 
soil which is capable of supporting a dense jungle. 

To the variability in the fertility of the soil which is |^us ex- 
plained is due the peculiarity of the scenery at Nancowry. 

In the southern Nioobars, according to all accounts, and certainly 
in the Andamans, the greater uniformity is due to less variability 
in the oharaoter of the soils, derived from the rocks forming those 
islands. * 

* #ks to the economic} resources of the rocks, they cannot be esti- 
mated at a Kgi^raie. The coal of tiie southern islands is evident* 
ly similar to that of the Andamans, being simply derived ffcom 
fragments of drift wood and forming little strings rad nests in the 
sandstones in which it is imbedded. Dr. Rd n k discusses the pdS" 
JjBbiUQrnf gold being' found in the igneous woks. No trace of it has, 
however, been found- It is extremely improbable that the Nfadba- 
iimm know its value. * 


Bink and!)*. HoehsteAfce* obtained small traces 
^^P|^,in1he igneous recto. This fftct oould W, however, be 
of its occurrence inlarge quantities, though it might 
f closer and more extended ex au d n g j tfon of the locality* 
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A» *6 foe uf amber* l^foe KiooW% ft 

which jfteftm* to be eatertatoed*^ «om«, feoem offer no decided .opt- 
nioa. grimafueU there is no augment against it ; on foe contrary, 
foe rocks are such an might be expected to produo* ambftr; but 
witto the exception of some fossil resin, a sort of pseudo-ant* 
her found by Dr. Hi n k, 1 have searched in vain in the accounts 
of the Nicobar islands for any reliable testimony of its occurrence, 
or even of its having been seen with the natives, though it is men* 
turned incidentally in one account as being one of the exports. X 
am strongly inclined to believe that the ambergris which is found 
on the shores and exported, has given rise to the b&iof in the exis- 
tence of amber. 


Fauna. 


# MammaU . 

I did not succeed in obtaining any mammals ; they appear to be 
very rare near the settlement. [Hie evidence in favor of Buffaloes 
existing on the island of Cynorfca has as yet not reoeivod further 
confirmation than what we know from the records of Dr. Rink. 
The animal does not appear to have as yet been seen by any Eu- 
ropean, but foot-prints were observed. A few species of monkeys, 
bats adt othersf have been noticed by Mr. B 1 y t h ( J. Asiat. 
Soe., Tol. xv, p. 367), and in the Novara scientific report „ 

^ Birds. 

During the short period of toy stay in the Nicobar islands on the 
hulk anchored off the new settlement ;en Camorta, toy time was 
principally taken up by long boat trips to various ports of foe 
neighbouring islands ofNancojvry and Trinljut ; I had, therefore, 6ut 
littleleisure for making a collection of birds. I am unable to add to 
foe wanty avifauna of foe island, as already known/foe description 
pf a single new species. Two birds were, however, nbservwSfoy 
which have not hitherto been recorded, unfortunately I did pro- 
cure specimens d£ either : they were a small Quail, 2Wh& 1 
and a species of M 

* ¥ 


* ttm retmxaoe amber A? no doubt originated in the 'ward ambra^irinah 
in in GernUin aocouute, signifying anbett&f, (Steffi wkJf 

f%m sr»4*l##hr obtained ttwbngh nT ooiieotor a TWy intereeting species of 
afyietfiiifyjrtrt itkas not yet beenroentifle^ (Sjtoltesla,)- • . 
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That the number 45 whl^h, so far m I can ^certain, is about that 
ot the birds hitherto found in the ifeeobars, represents more than 
a small proportion of the birds actually existing in the islands, is 
difficult to believe- Still it is singular that the collection made 
by Captain Lewis and Mr. B a r b e, and described by JSCr* 
*Blyth in 1846, is, with a few exceptions, simply Repeated by 


mine of the present year. 

The principal result to be recorded is, that I have been able to 
compare several Andaman and Nicobar forms as tO the identity of 
which some doubt existed ; of these the principal to be noticed 
are, JPakeortns ' JVtcobancus, Gould, P. eryothrogenyu , B 1 y t h ; 
Geoctokla tnnotata, B 1 y t h, G. albogulwris, B 1 y t h ; Eulabes 
Andammensu, Tytler, &c. 

Prom my specimens, the Andaman and Nicobar Imperial Pigeons 
would appear to be quite distinct species, the vinaceous tinge being 
present in the former and quite absent in the latter, which is also 
a slightly larger bird. This question^has, however, already been 
discussed by Mr. B 1 y t h. 

1. Haix&tus lettooo aster. — A pair of fishing eagles, apparently 
belonging to this species, were frequently seen in Nancowry haven. 
They seemed to live chiefly on refuse from the ships vgdeh they 
pieced off the surface of the water. 

2. Paueobios Nioobarioos, Gould. — Proc. 55 . S., 1866, 

p. Birds of Asia, 1857, PI. IX; P. trythrogenys, Blyih, 

L A. S. B., 1846, XV, p. 23, and 1858, XXVII, p. 81. Ibis 
N. & 1867, HI, p. 319. Novara Exp., Vogel. 1$65, p. 97, 

* 53ns bird is very abundant both at the Andamans atN Nicobara. 
I Obtained two specimens in the latter islands. The natives also 
brought for sate some live birds, which they had captuare^Wiii 


The adult male has the upper mandible a beautiful cherry red* 
The young male, as iu other species of has the plumage 

^hnd hill colored as in the female* X he brilUdht red of th$ cheeks 
fades r&uch in dead specimens. ** 

the Andamans I used to see large J^oks of these birds passing 
every day, going to and feturning %om their feeding 
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S. ToButAKpatr* o«gpmxis,JB lyt h — J:AS.B.,XV, pju 33, SI, ; 
Mttieym occipital it, Narara Exp.,.Y6geI, p. 4$. 

ISbis noisybird may frequently be seen perched on the bushes 
In the door spaces near the new settlement on Camorta. It #teo 
fireqpenta trees on the sea coast. ^ 

4* NbctAinia eecjtoealis, Horsf. — PI. Col. 188. I shot a 
female on Ca&orta. The bird appeared common in the forest uear^ 
the old Danish settlement on NancowTy. 

5. Zobterops Vaijebeostts, 1* e m. — PI. Col. and I. A. S. B., XV, 
p. 870. Shot a female of this species also on Camorta. * 

6 Hypsipxtes vibesoens, Blyth. — J. A. S, B,, XV, p. SI; 
JET. tftcollSkwiBM, H o r s f and Moore, Cat. Bast India Mus., I, 
p. 257; Novara Exp., Vogel, p. 76, PI. iii, fig. 2. Probably abun- 
dant on Camorta, shot one specimen. 

7. Mybaora azubea, Bod d. — Birds of India, I, p. 450. if. 
ccerulea, B 1 y t h, J. A. S. B., XV, p 370. My specimen whioh was 
shot on Trinkut, appears to*be the young of this species, but it is 
not in sufficiently good order for one to be certain of its identity, 

8. Geooichea innotata, Blyth, J. A. S. B., XV, p. 370; 
G. albogulansy Blyth,* J. A. S. B., XVI, p. 146 ; Ibis N. 8., Ill, 
325. specimen from Camorta corresponds exactly with one in 
the Indian Museum labelled by Blyth, G. tntwtafa from the 
Nicobar b, but for which he suggested l c. the name M^gnlaris. Both 
haYe the wing j of an inch shorter than an Andaman specimen, 
while they are exactly the same size as in another specimen, 
apparently too from the Andamans. 

<0- Omdliim TtfAonoiTEus, I\1 yth — J. A- 8* B., XV, p. 46; 
Novara Exp., Vogel, pt 74. This well marked Oriole seems tolerably 
obdfedant ; I also saw another species, distinct from mtlanooqthalw* 
10. Etteabes AroAMANEttsis, T y 1 1 e r,— Ibis, New Seriefc, IH, 
p, 32 ; Gracula Javana , Cuv., in Exped. Novara, Vogel* p, 88 ; 
ptfm&edta t A* H ay ; apxid Blyth, Adventure and researches 
mong the Andaman ^Islanders, Appendix, jp .•^Procured a 
(^>e<^tnen of this Maynah on Camorta. AVery mneih injnred skin 
grven ter me in the Andaemna* enabled me to compare the fed® 
&om b<&b localities. I ©an*dete$ no dlffermu^between them ; this 
t cat tftage Lord Weldon’s* belief as to the bird lending to the-Nico- 
bar*. mas * Ibis. 5 ' New Series. HI p/89Jh " 
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it. CL iNdtnums, Bly t E.~A<^eai«m jmd resea»&<** flmtag 
the Andaman Islanders, Appendix, jp. $01 ; Catpophaga $y?w*&<ss, W 
fficobunca, Tiokell, J. A. S XV, p* 371 ; C, A*ma, var. if*#*- 
bartca } Novara. Exp., Vogel, p. 105. As to the distinctness of tJdhbiid 
from true syhattcu there can be no doubt. It is in every respect a 
^larger bird than the one from the Andamans which is identical with 
specimens of sylmtira from Cach&r and Manbhdm, Datfun-i-Koh, &o« 
* BUI to gape. Wing* 

Nicobar Bird, 1* inch * 10>eb. 

Andaman Bird, 1J inch 9£ inch. 

There is a total absence of the vinaceous tinge on the lower parts 
of the Nicobar bird. The feathers of back, wings and tail aft a bluish 
bronze, those of the Andaman and Indian birds being greenish 
bronze. 

12. Gabpofhaga mywstioxvora, Scop — J . A. S. B., XV, 371 ; 
C. btcolor. Scop. Blyth, Oat, 1 406 ; Novara Exp , Vogel, p 107. 
This bird is tolerably abundant, feeding on the same fruits as the 
last species. 

f3. OnAncopnATS Lsdica, L i n n.— J A. S. B , XV, 371 ; Novara 
Exp., Vogel, p 110. I saw this bird on several occasions, but did 
not procure a specimen. When startled, it often fries dose past 
one’s face. 

14. Macbofygia bttfipennis, Blyth — J. A. S. B., XV, 371 ; 
Novara Exp , Vogel, p. 109. A small frock of those birds was seen 
during my stay on Camorto. 

15^€aijekas Nioobabica, I* — J. A. S. B., XV, 471 ; Ibis N- S. 
Ill, 332 ; Novara Exp.^Vogel, p. 110. This beautiful Wird cannot 
be very common as I did not succeed in seeing a single specimen. 
Probably, as Mr. Wallace found in the Malayan Archipelago, ft is 
chiefly confined to the very small islands where it can feed un- 
molested on the fallen fruits. The Novara Expedition procured a 
specimen on the small island of Treissu 

u*A6. Mbgapodius N ioonABxmrem,jaiy th^^ A* S* B f XV, 872; 
Wbvtra Exp., Vogel, p! 110, PI iv* figs. l-r3- This bird seems to 
beefier ably abundant on Caihort*. I shot three specimens one 
jdosn to the ee£&*meat^ I&e first Of thorn had flown 
infy* tree, much in the manner that Indian jungle fowl do *heh 
sil ddenly, startled. 
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• perhaps represented by toe iyjiftblea Kimk l JEitmfy jB$’ 
treated. fifosfce who had heard this call, assured me that todreuIgWH^ 
, peacocks oa the island, but it has no resemblance to the ory'bf^ 
a peacock. Unfortunately, by on accident, I did not examine tbs hirAj 
myself ; but if my bird-skinner bus not deceived me, toetfe is but little 
if any difference between the sexes. By a most fortunate chance, on 
the very day upSn which I got the birds, the Nioobarese brought 
two of the eggs to the ship for sale. * 

The dimensions of a bird measured in the flesh are as follows : — 

Length, bill to tail, 15$ inch- 

Length, bill to claw, 19$ „ 

Wing, 9$ „ 

Extent, about 27 „ 

Bill, from gape, 1$ *„ 

Tarsus, 3 „ 

Claws, i „ 

Girth, 9$ „ 

Eyes, dull orange yellow. 

Length. Ovwumferenee. 

Egg, No: 1, 3* ftf 

Ditto, No. 2, 8$ 6$ 

Colour, book rod. t * * 

* S 

The only remaining egg in the Indian Museum of those men- 
touted by Biytohas become qjjito white. , 

It. Tenure sr.?— Saw several specimens of a. small dark quail, 
e*te .which I idiot was lost in the, long grass. The leg* appeared. 
,48th * deep orange, as in T. Ltmumierit. * ^ ^ '* 

«' * it. Tfraaarrcrs zspoanm, linn,— I saw a small flock of yhiiniitol 
pejrc$ed qu some trees^ bordering a creek on toe hdandr^f 
on^wfcJeh 1 «bc*fc almost* ideMsW in leagto of pistol other 
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19. ^gialitis, sr. ? — I saw a amyll plover? either JB. PhiMppen- 
$is dr minutm , feeding ne&r th^ water line on the beach at 
Nanoowry. 

20 . Denttgretta ookoolor, B 1 y t h . — Ardea eoncohr y B 1 y t h*; 
Novara Exp., Vogel, p. 122 . I procured a specimen of this bird 
near tho western entrance of Nanoowry haven, whero it was feeding 
along tho shore. 

I saw several young birds of I beliovo the same species in capti- 
vity at tho Andamans. Tho dimensions of the bir& which I shot, 
measurod in the flesh, being somewhat different fiom those given 
by Mr. B 1 y t h, I append them here. Colour sent} ashy throughout, 
darker on the inner web of the secondaries and tertiaries and on tho 
tail ; underneath the wings silvery ashy, occipital plumes consisting 


of decomposed feathers about 1 £ inches. 

ScapularB much developed, some extending to 

"Wing, 

Tail, « 

Extent, 

Bill 

Tarsus, 


the ond of the tail. 

. . 10 | inch. 

.. 4 „ 

. . 38 „ 

. . 3* „ 


Legs dirty yellow, inside of toos bright 3 ollow. Iris bright 
yellow, pupil largo. 

20 . Aid<ola leucopfet a, Boo d.-r*I think I saw an individual of this 
species perched on tho mangrove roots in a croek on the island of 
Trinkut. He escaped wounded, so that I cannot be sure of his 
identity. • , 

HI. Qnyehoprion melanauchen, Temm. — Very abundant both on 
ho Andamans and Nicobars, breeds on the rocky islets. # 


Notbs ok the fishes ; by Surgeon F Day. 

I have examined%l t specimsns dffiah presented to the Calcutta 

Museum, l>y V. B a 1 1, Esq., who collected them at the Nicobars ; 

they belong to the following eleven species.* 

* During my abort visit to the Nanoowry haven in October last, and after- 
wards through my collector, whom I*hav© sent on two subsequent occasions 
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1 S*rr<fnm Smnmttij 0. V. 

2 Ambassie Jhmumim, 0. V? 

3 Canute hippos, Linn. * 

4 H&Uago sihama , Forsk. 

5 Trypmchen vagina , Bl. Bolin. 

6 Atherina ForskaUi, C . V., 5 specimens. 

7 Pomacentrus pmctatus ? Qu. and Gaitn. 

® -A- TTi 28. 

Height of body $ : length of head £ : of caudal J of the total 
length. Preorbital denticulated, longer than deep, a notch between 
it $nd the suborbital ring, caudal lobed, the upper the ‘longest. 
The dorsal spinos gradually increase in length to the last. Colour 
brownish, head dotted, a light spot on each scale ; a blackish 
brown band, anteriorly edged with whito, exists upon tho free por- 
tion of the tail posterior to the dorsal fin : opercles darkest 
superiorly. 

8. Nuria malabarica t D a j (variety), two specimens each 2£ inches 
long. Pectorals olongated reaching to the middle of the ventral®, 
barbels extending to tho base of the ventrals. ‘ A well marked 
black spot at the root of the caudal fin. 

9. Cl u pea JVeohotoii y C. V., five specimens. 

10. CkatoOssus chacunda , ET. B. 

11. Temera ITardtoickii , Gray. 

♦ 


General remarks on the MonujsoA, by G. N e v ii 1, Esq. 

• • • 

The collection of Mollusca* made by Mr. B a 1 l^t the Andaman* 

and Nicobars, though not very extensive, still includes a few vesry 

to ttie Andamans and Nicobars for the purpose of ohiefty collecting I UpUUe 
and Mollusca, X have also obtained above 30 species of fishes, among which 
there are several new species. Dr. D ay is at present engaged in an examina- 
tion of these, (dtoliczka) 

* l now possess abbut 20 species of land-shells from the Nicobars, and a 
somewhat larger number from thewAndamans ; from both groops*of islands 
there are several interesting new species, the descriptions of which are now in 
preparation. Of marine shells X Obtained on my own visit, and through my 
collector who was most kinofiy aided by Capt. Bun dal 1, about 200 speoies 
fWnn the Nicobars, and about 300 apecifts from the Andamans. BVotn the 
latter I have a largo number of little shells, chiefly obtained with the dredge. 
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important forms, to any one who taJ^s any interest in this branch 
of the marine fauna of the Indian seas ; amongst them is a 
species of Corbie, und several new and interesting forms of different 
genera, belonging to the Mitt idee, Pleurotomidee , Nassmee, &c. 
identical or very similar to Philippine species, and which I have 
never found, or heard of, from places further west, not even from 
the coast of India. Prom’ the data which I, up to the present, 
possess, the Marino Molluscous Fauna of the Andamans seems to 
me nearest allied to that of Airaean— of late most a c t)ly worked out 
by Mr. "VV. Theobald with tho assistance of Mr. S. II a n 1 e y, that 
of tho Nicobars approximating more closely to that of Singapore, 
There is one groat ditiienlty everybody out here has to contend 
with, who is desirous of working on tho rango of species in the 
Indian seas, that ib, tho absonco, in all of tho Calcutta Libraries, of 
Krause’ “ Sud-Afrikanisclio M ollu.sk en,” a standard w ork of pri- 
mary importance for this subject. From tho small collection I was able 
to make at Natal, and from that of Mr. BJ u n f o r d ’ s from Annesloy 
Bay, 1 should say the species ranging as far as these places aro but 
very few in numbor : Cijprcea annul at a, hehola, awl pell is serpent is, Pur- 
pura iuberoulatu , Kent a albmlla and polita , Nation mamilte and 
one or two others, the numbor of*spocies common to both increases 
considerably at the Seychelles and Bourbon, and still more at Cey- 
lon. Of the 128 species collected by Mr. Ball, 70 are well known 
forms and widely spread in our seas ; amongst tho rarer or 
more local species, I may mention Conus zonatus, marchimatus 
and , tomstelinux, Jfitra pheata , Grdneri , semifaseiata, cruemtuta, 
cj asperate* , flam auger a (fj, and 3 ppobably new species. P/!bs 
BUhmilln, Pburtfoma abbreviate and tig) ina , Cerithmm TrailUi and 
uh eolm, Strombm cohtmba , Columbella ?, Rapa papyraeea, IVodhm 
fc'tt'sfratus, Embolus foveolaius, Bolydonta imarnata , Purpura %u- 
ska and bituberaularis , Murex mgri-spinosus and adunco-spinosus, 
Nation Mute and n. s. (?), Ac tarn eoccinata, Teetura Borneeh - 

** , • 

When at i fee Andamans I We with plearfre observed the collecting seal of 
many of tho officers of tho settlement, and 1 liave Jibtlo donbb that their exer- 
will soon enable ns to obtain a very fair of the Mollnaeou# 

fapni of these islands, Dr. Day op ins late visit in connexion with the 
has also collected largely tnohotfca, both land and marine aheHe, 
1$ tolj o z k hjt • 
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si* (P), Pyramidefla * auri*~oati } Noam d&otcms, coatedtifemUoida 
and gfobom> Scintilla a. sp. ; Mantra n. s. (?), TelUrn rhombo*ie* } 
Venm affinis and alabastrum^ Ccecella n. s. (?) Corbie fimbriata, Ujmi- 
cardntm cardma , Mocellana n. s. (?), Lortpea n. s. (?)« 
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Notes on the Genus Hara, — by Surgeon F. Day. 

[Hfeceived 10th Fob., read 2nd March, 1870.] 

In the Pro< ceding* of the Asiatic Society of Bengal , for I860, p. 152, 
Mr. Blyth pioposed foiming tho genus Ha) a , for tho reception 
of some siluroid fishes w hieh had boon desoribod by different natu- 
ralists, and he placed the four following Indian and ono Chinese 
Bpecies as component parts of it. 

1. Pimelodus hma, II B. termed Ha) a Buchanan *, Blyth. 


2. 

99 

conta , H. B. „ 

99 

conta* 

3. 

99 

aspera, M o C be 1 1 a h d, ,, 

99 

aspera . 

4. 

99 

camaticusj Jerdon, „ 

99 

cai nation. 


5. Hara filament osa, Blyth. 

Further enquiry, howover, appears to show that this list requires 
revision ; first as regards Hara ? (PwiclodusJ mpera, McClelland, 
the description is far too vaguo to be able to decide whether his fish 
really belongs to this genus, whilst his figure is equally unsatis- 
factory, and useless for the purpose. It appears veiy like the 
Hemtpnnelodm f Pimelodus J cenia , H. 13., which is also re-figured in 
S y k e s’ Pishes of the Deccan as Pimelodus itchleea } Sykes, a species 
whfbh extends from the Bombay side. of thetDecean, and the Mafia- 
nuddee, certainly as far as the Irrawaddi. However, without fur- 
ther •materials, or an examination of tho -original specimen, the 
specKfe must remain doubtful, which is not material with reference 
to the Indian Fish fauna, as it came from Cliusan. 

Omitting then McClelland's fish, we have, according to Mr. 
Bly th, four Indian species renaming, but of these one dqes not 
appear to belong to this genus, namely, the Pimolodm oarnaticm i 
Z er d<ui, which is the yflfcng of tho Bagarius Yarrellii, Sykes. 
I obtained on identical specimen to the one described from the same 
locality, 4he Bowany river in the Madras Presidency. - * 
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Mara fihmentosa, B 1 y t h, as I have already remarked in the 
Proceeding* of the Zoological Society i is *the same as Hara fPimeloffaej 
eonta of Hamilton Buchanan This reduces the Indian 
speues to two, to which, liowwer, I will add a third one, Mara 
Jefdoni) a new species which I shall describe and figure from a 
specimen given mo by L>r. Jerdoa, who lately obtained two in 
the Sylhot district. 

Before, ho we ver,dosciibing the new spe< ies, I propose offering some 
remarks on the genus Mara, as it does not apjiear ftmt any Indian 
specimens have reachod European Museum^, neither have any 
drawings boon published. Amongst the original skotdies in H. B. 
M»S. collection is a veiy good figuie of the Ptmelodus lima, H. B. 

The genus has been referred to the group llagatma defined by 
gill membranes not confluent with the skin of the isthmus, their 
posterior margins being froo, even when united together, &c\, but 
in roaiity it forms u portion of the gioup Jihmogl annul, defined by 
gill membranes confluent with the skn^ol the isthmus, anterior and 
posterior nostids closo together with a ciir us between , rayed dorsal, 
ifproseui, Bhort, and belonging to the abdouiinul portion of the 
vertebral column; tbo \entiuls (except in one genus, so far as is 
known) being inserted behind it. 

Genus — B lyth. * 

Head somewhat depressed, osseous superioily, mouth small, ter- 
minal or sub-inferior, gill openings nanow, and the membrane 
confluont with the skin of the isthmus ; cirri eight, the maxillary 
ones Staving broad bases ; oyes small, subt utaueous.* ViJliform teeth 
in the jaws, and 111 a Aaad Qn the, palate. Eirst dofsal with a 
eevrated ossooua spine and 5 or 6 rays ; adipose dorsal of moderate 
length* ventral with six rays, and rather shoit, caudal forked.* 

The geographical distribution of the genus in the British JSdian 
Empire, appears to be from the Mahanuddee on tho west to the Sal- 
win m tho east, whilst I have taken them as far inland as Mandalay in 
* Upper Burma I have not obtained specimens in any of the Madras 
mer^ although ono would contend that they are probably present 
in the Kisfcna and Godavery, whose fish ftruna in the siluroi^ family 
generally resembles that of the Mahanuddee* 
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These little fishes m their external appearance are so generally 
simi lar to the Baganu*, that th^nativo fishermen of Orissa persist- 
ed that they were merely their young. They frequent the same 
localities, namely rivers which are swollen to Hoods daring the 
rainy season. They get beneath vegetation and under stones, and 
are generally found mixed with the shells, slime, and refuse which 
is drawn by nets to the shore, but being small and valueless as food, 
v are frequently overlooked. 

Hara Jerdjoni, sp. nov Pi. TV, figure 2 a. b. c. 


D.} V i ? V.6, A. 10 C.12. 

Length of head 1, of caudal £ of the total length. 

Height ol‘ body J ol tho total length. 

Eyes, three diameters from the eud of the snout. 

Head depressed, half wider opposite the opertles than high, and 
slightly wider than long. Its upper HurLuo rugose, and its supe- 
rior longitudinal furiow extending nouily to the baso of tho occi- 
pital process, where it termmates in a small pit. Snout rounded, 
mouth small, transverse, with the upper jaw slightly tho longest. 
The nasal bones terminate in a small spmo on either side above 
the centre of the mouth. Maxillary cirri roach tho gill opening, 
all the others are shelter. Occipital pioeoss 1£ times as long us 
wide at its base. Shoulder hone moderately triangular, rugose, 
and with two jmnnment ossicles posterior to, but in a lino with it ; 
between it and the occipital process and parallel with them is an 
intermediate bony prolongation reaching to opposite the basal bone 
6f the dorsal im. 

tins. —The dorsal spino equals the lofigth from tho posterior 
margin of the orbit to the end of the snout, it is softatod posterior- 
ly. <*The length of the base of the adipose fin is a little more than 
hal^fchat of the dorsal fin. Pectoral spine flattened and ^lightly 
lopger than the distance between the snout and the base of the 
dorsal fin, when lai$ backwards it reaches nearly as far as the end 
of ventral* ; it is strongly denticulated internally with 12* curved 
teeth, whilst externally it has 26 smaller ones directed backwards ; 
ventral* inserted posterior to tbe baso of the dorsal, caudal forked, 
none oiite rays elongated. • 

Sk&emoQth. • 
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Colour^-— brownish, irregularly bonded witji a darker tinge, cirri 
etumlated with black. c 

Tho three species of Indian Bara may be distinguished one from 
another by the following characters : — 

Bara Buchanani , Fig 1, a. b. c., skin with blunt spinate ossicles ; 
jpectoral spino as long as the head from the base of the occipital 
process to tho end of tho snout, its oxtormil spines alternately 
directed forwards and backwards, no elongated caudal ray. # 

Bara Jerdoni 9 Fig. 2, a.b. c , skill smooth ; pectoral spine ns long 
as from the base of the dorsal fin to tho end of the snout, its exter- 
nal sjiines directed backwards, no elongated caudal rays. 

Bara conta , Fig 3, a. b. c. 9 skin tuberculated (having smooth 
tuberclos, giving it the appoaranee of that of a Gockoid lizard) ; pec- 
toral spino as long as tlio head, from the baso of tho occipital 
process to the end of the snout, its external spines director! back- 
wards. An elongated ray iu the upper lobe of the caudal fin. 
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Statistical 13ata ojt theT Are$. or Asiatic Rtraau, compiled by 
Mu. W. VfiNix#tOF; translated from No. III, 1865, of the 
Notes of the Imperial Russian Geographical Society bg Me* B. 
Miohell, F R. Gh S., and communicated) by Lt.-Ool. J*. T* 
Walker, R. E. 

[Reoeived 13th February, 1868,] 

On bis return ^rora Asiatic Russia in 1860, Mr. .Yenuikof, 
made a calculation of the surface of Ihe Asiatic provinoea of Russia, 
with the aid of all tho best maps of that period, the results of which 
were published in a monthly Almanack of tho Russian Acadomy 
of Stionco for 186 1. Thu figures he then arrived at have again 
been revised and amplifiod by him' this year, after the issue of 
Soliwart/s map embracing tho whole of Bout h Eastern Siberia, and 
the ro-istjuo of corrected maps of Western Siberia, and of the Oren- 
burg region. On tho two last named maps, the distinct out^jne of 
tho Russian limits to tho SoiAk and East of tho Kirghiz Steppes was 
not preserved, so that Mr. V e u u i k o f hail still to be guided by 
tho old boundaries of tho Empire, as he found thorn in 1860. 

ITis authorities in his later calculations have been: — 

(1.) Tho General Map of Asiatic Russia,* published at the Mili- 
tary Topographical Depot in 18G0, on tho scale of 200 versts (133J 
, English miles) to tho imli. This map, however, only served to assist 
him in his calculations as to tho extreme north ora parts of Western 
Siberia fr^jp 6o° nort h wards. * 

( 2 .) Tl^p General Map of Western Siberia on the scale of 50 
versts (33 i English miles) to tSie inch, corrected to the end of 1861, 
and to 1863, as regards tho southern limits of Issiktkul. 

(3,) A similar map of the Orenburg rogion, corre ted to 1863, 
(4.) The Map of Eastern Siberia, published at Irkutsk in 1858, 
by which Mr. Yenuikof mado a calculation of the superficial 
extent of all those portions of Eastern Siberia which were not shown 
on Schwartz’s Map. The Western boundary of tb© Government 
of Yeniseisk he drew from the map of Western Siberia, and 
the Southern boundary of the Yakutsk region he traced from 
Schwartz’s map, ho asio recoift'ile his calculations for the separate 
prdlrmcefr with those for tho entire country. 


6 
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(o.) The map of the countries of|the Amoor river and of por- 
tftntfof the Lena and Yenisei rivers. — Schw artz, published by 
the Russian Geographical Society in 1863. 

(6.) The map of the Khanat of Kokan, constructed by Mr. 

V e n u i k o f himsolf in 1801. From this map he obtained the 
firea of the Trans- Chui country. 

In compiling his statistics, Mr. Y e n u i k o f adopted the fol- 
lowing limits : — ‘ 

In the North — the Ocean ; tho islands therein situated are esti- 
mated separately, and necossarily only approximately, their outlines 
being but imperfectly known, as are ihoso also of the Taimyr pen- 
insula. 

In tho East — the Pacific Ocean from tho embouchure of the Tu- 
mon-Ula to Behring’s (Straits. Here the areas of the Islands are 
more aocuiately computed. Tho Island of St. Lawrence does not 
enter into his calculations. 

In flie South , — the Caspiap Sea front tho mouth of the Urol to 
44° of latitude ; tho 4 till parallel; the noi them shore of the Sea 
of Aral, and the Jaxartoa. With reforonco, however, to tliis por- * 
tion of the Steppe, Mr. V e n u i k o f made use of the known ro- 
Bttlts of former calcuhtfions. Thoso lands of which he has freshly 
calculated tho areas, are bounded in the south by the rivers Chui, 
Kostekara, the upper course of the J oxartos, Karkara and Oharyu, 
and by the conditional frontier line along Druugaria and Mongo- 
lia — as traced on the maps — to the Argun, Amoor, Tungaehun, 
aSad to the Tumon-Ula. * # 

In the Wrst , — tho Uitil Mountain^ the boundaries of the tjo- 
vemments of Pfru and Orenburg, and the region of the Orenburg 
Kirghizea to lake Telekul. Although Mr. V e n u i k o f had not 
himself calculated tho areas of the Steppes of the little horde of 
KirghizeB, that having been done with sufficient accuracy at the 
General Staff, ho has, from the sum total of these areas, deducted 
the figure for that portion of the Steppes which i$ apportioned to the 
Kirghizos of the Jaxartes. By the Trans-Ohui region, ho compre- 
hends the country between the Ghui andPnhe Talus extending to a 
| fo e connecting Aulieta with Turhistan. 
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* From this he obtained the following results — 


, •- - -- i 

h—— < 




•Abbas nr Burma: squabb Miles. 

Zonks and Cottnteies, 

In Western 

In Eastern 


* 


. 

Totals. 


Sibeiia. 

# 

North of 70° lat. exclusive of 




islands. 

13,800 

271,530 

285,330 

Between 70° add 65° latitude. 

119,070] 

909,260 

1,088,930 

„ 65° „ 60° „ 

219,460 

1,077,730 

1,327,190 

» 60° ,, 55° „ 

328,0901 

769,690 

1,007,780 

„ 55° „ 50° 

351,790 

620,330 

975,120 

„ 50° „ 45 p 

280,010 

126,130 

406,440 

South of tho 45th Parallel to 




tho nvor Chui. 

59,980 

34,620 

94,600 

Islands of the Arctic and 




Pacific Oceans, 

.... 

24,630 

21,630 

Totals, . 

I 1,405,800 

3,894,220 

5,300,020 

• 

* 



Country of tho Orenbui g 




Kirghizes, 

9 9 9 9 

348,180 

) 

)> „ itirgliiaas 



} 373,500 

of the Jaxartes, 

• • • • 

25,320 

) 

Trans- Chui land, approximate 

• • • • 

— 

22,610 

Total, . . 

• 

• • t • 

.... 

5,696,130 


Adding 92,570, — the extent of the Traus-Ural portion of the t}o- 


vernments of Peru and Orenburg, — theVholo surface of tho Bulh- 
»i§n dominions xu Northern and Central .Asia is found to measure 
5,788,700 square milos British. 

The total of 5,696,1 30 is made up of the areas of Governments, 


territories and rogions as under — 

Region of Orenburg Kirglnzes, 348,180 

Country of Syr-Daria, , 25,320 

Tra^-Chui Country, *-..**.* 22,610 

Begion of Siberia Kirghizos, * . . . • 313,450 

Ditto ditto ^emipaLitinsk including the 

B a lkh a s h, «... 204,650 

• , 


Carried over, 914,210 



44 Statistical Bata <nt the Ardk of AriaftJ Russia pNb> t f 

# 

Brought forward, 91 4,2M> 
Governments of Tobolsk, , f . . 552,550 


Ditlo 

ditto 

Tomsk, . ! 

. . 0 335,150 

Ditto 

ditto 

Yeniseisk, 

972,960 

Ditto 

ditto 

Irkutsk with the Baikal, . . 

. . . , *279,800 


Region of Yakutsk with Islands of the Arctic Ocean, . . 1,587,050 

Trans-Baikal Region, 234,490 

Amoor ditto, 155.650 

Maritime Region with Islands of the Pacific, .* . . . . 664,270 

Total .. 5,696,130 


These figures Mr. Yemiikof compares with the figures of tho 
Academician K ep p o n, and with those givon in the “ Almanack de 
Gotha” for 1864, and he is confident that the rosults of his more recent 
computations aromore corroct than either of those with which he com- 
pares them, but more especially as regards the general total. He does 
not pretend that they are strictly accurate ; it is almost impossible 
that they can be so, while tliorc is not that mass of trigonometrical 
and astronomical determinations which is s<* liocossaiy for the con- 
struction of frcsli maps. In this respect, thore is a great deficiency as 
regards the Russian possessions in Asia ; for instance, as to the Go- 
vernments of Tobolsk, Yoni-seisk, the regions of Yakutsk and of the 
Siberian Kjrghizos. 

Mr. Venuikof adds the further particulars relative to Asiatic 
Russia. % ^ 

(1.) On the length of tjie land, fluvial and maritime frontier^ i 
(2.) On the ar$asof such separate lands as peninsulas and islands. 
(3.) On the dimensions of the principal river basins. 

(4.) On the plains of large lakes, and 

(5.) On tho proportions of lands suitable or otherwise for per- 
manent settlement. 

' 1. Asiatic Rassia is bounded on three sideePby Seas : On the 
Jiforth, ^East aud South-West. The length of coast in the Arctic 
region from the KaTft-Bight to Behring* fcjStraits is not less than 
0,090 versts (7,333 Engish miles), The length of the shores of 
the Pncifie from Cape Chukotsk to the mtfuth of the TumemTJla ie 
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about 9,100 rersta (6^067 English miles). The chores of tho Cas- 
pian and Aral Softs may be commuted at 1,750 versts (1,1$7 English 
miles). So that the proportion df coast lino to area ia 14,587 to 
5,096,130, or 1 linear mile of coast to 391 squar^miles of countay 5 
a proportion which might bo considered advantageous, if it wOye 
not a fact that half of the Siberian waters are not availablo fo$ 
navigation. Taking then into consideration only the Pacific Ocean 
^and the Caspian and Aral Seas, the relative proportion of coast line 
to Continental afoa is 1 linear mile to 790 square miles, a circum- 
stance as unfavourable as in the case of purely Continental Africa. 

Tho land frontier of Asiatic !Rub win, from the Caspian and Aral 
Seas to tho mouth of tho Tumen-TTla is about 10,000 versts (0,667 
English miles). Of those 3,300 versts ("2,200 English miles,) are 
described by the course of the Jaxartos, Cliaryn, Argun, Amoor, 
and Usonri, iho romaining 0,700 versts (1,107 English miles) aro 
open laud frontier. One half, howevor, of this extent of 0,700 versts 
is occupied by mountains, such as tlio Coleslial, Ala tau, Altai, and 
Sayan mountains, and tho sjurs of thcTYablonoi range, all of which 
generally speaking are cliflir ult of access, 

2. The Mainland o^Sibeiia has only two striking and well de- 

fined tongues, Sapalin area 23,554 square miles, and Komschat- 
k<j* 99,770 squoro milos ; — the entire area of the islands of tho 
Pacific and Arctic Oceans does uot exceed 24,030 squaro miles, so 
that in tho aggregate tho raombors are to tho body as 1 is to 38, 
which is another proportion as unfavourable as in Africa. Al- 
though to thojipi might be added, tho peninsula bofwoon the Obi 
Bight and* the Kara Sea, and tho Toiu^r peninsula which ovoU 
beyond the parallol of the 7 of latitude, meaburi^ about 18,300 
square miles, yet both theso tongues of land project into a sea 
which is ice-bound, and which can never serve to establish rela- 
tions between them and other countries. v 

3 . Siberia has four first class river-basins : those of the Obei, 
Yenisei, Lona and* Amoor. Hie watersheds of the second class 
rivers, viz. the Olenen, Yana, Indigirka, Kobyma, Anadyr, "Udaure 
Hi, although great in thqgisolves, are nevertheless so iuconsidera- 

• The northern bonudaryof Kstoschafcka is described by aline drawn between 
the months of the Peujyna add Oiintora. 
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bio as comparod to the four principal ones* that there is found to 
be no nocessi ty for calculating thei/ surface, the more so as all of 
the latter basins aro quite without the pale of historic life. The 
Jnxartos which might be included in the number of great rivers, 
h^s no affluents within the limits of Asiatic Russia.* 

With respect to the extent of the basins of the chief rivers, and 
the lengths of their main torrents within the boundaries of Siberia, 
tlioy may bo thus expressed in figures : — 

For the Ovi (Irtysh) 1,119,500 square miles, 2$ 090 linear miles. 
„ Yenisei (Soleuza) 958,000 ,, * 2,300 „ 

„ Lena 732,000 „ 2,120 „ 

,, Amoor (Onon) 473,500 ., 2,530 „ 

Of the best of these basins (that of the Amoor) more than one-third 
lies ouj&ido of the Russian limits. On tho other hand the fact of these 
four main rivers embracing in thoir aggregate 3,283,000 square 
miles, or three-tifihs of tho wliolo of Asiatic Russia, points 
to the conclusion that sooner or lator^ cheap water communication 
Will extend throughout tho greater portion of Siberia, from Ya- 
kutsk and the Pacific Ocean to the foot of tho Ural mountains, 
and from Turukhausk to Barnaul, Alimpisiusk, Kiakhta, and to 
the country of tho Asouri river. There may occur not more than 
two land stages in each of theso water ways, but these stuges may 
be improved by tho construction of railroads. 

4, There are several largo lakes in tho interior of Asiatic Rus- 
sia, which afford much scopo for local fishing industry and servo to 
moisten tho dry continental atmosphere. Thei^e is navigation on 
some of those, but in Siberia, ns generally in the case ofdakes ev>ery 
where else, tho^akes do not form centres for tho settlement of large 
industrial populations. 

The areas of those lakes whoso dimensions exceed 200 square 
miles inclusive of the Zaisau on which there are Russian fisheries, 
are os follows : — • 

sq. m. eq. m. * , sq. m. 

Baikal" 12,400. Uinkai r 1,420. Sumy 410. 

Balkhash 8,530. Chany 1«$70. Kulundinsk 280. 

* The Arys and Chirchik are now de facto Russian since the occupation of 
Chesnkoud’and Taabkeud. e 
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Issyk-kul 2,500s Alaku.^ 600. Chukohagyr 260, 

Fiasino 2,410. Dongiz-CJitter 560. Barun-torei 210/ 

25a isau 1,400. Abyshknu 540. 

The following wore Mr. Tenuikof’s rough estimates in I860 
of the aroas of land in Asiatic Russia, unsuitable for settled life. 

sq. miles. 

Steppes in Western Siberia, and in the Oronburg region, 753,000 
u Tundras’ * (marshes) and frozen loud in Western and 
Eastern Siberia, . . 2,584,000 

Mountainous country and highlands in the Thian-Shan, 

Alatau, Sayau, Altai, Yablonoi and Stanovoi Mis. &e. 431,000 

* 

Total, English miles 3,768,000 
In other words, the oxtonl of country unlittod for harbouring a 
settled industrious population in Asiatic Russia, constitutes two-tliirds * 
of the whole country ; tho rest or 1,030,000 square miles is less than 
European Russia, and throughout that extent the only portions 
that are naturally capable of attracting voluntary settlers are : 1. 
Sahaliu. 2. The basin of the Amour, aud especially the Usowri 
district. 3. Tho Trans-Baikal region south of that lake. 4. Tho 
Minoufiiusk district. 5. The Western portion of the Altai, and 

6. Tho sub-mountain zone of tho Trans-Jli aqd Trans-Chui regions. 

k 


Narrative Report of the Trans-Himalayan Explorations made 
inuring 14*68, drawn up hj Major T. G. Montgomeri e 4i 
R, E-, G. T. Survey of India, from the original Journals 

&0., OF THE TRAN8-H I MALAYAN EXPLORING PARTIES. 

[Eccd, 15th December, 18G9.J 

Early in 1868, preparations were made for sending on exploring 
expedition beyond the eastern watershed of tho Upper Indus river. 

The explorations qf the Pundits during 1867, had supplied to- 
lerably certain information as to various *Kbetan districts lying 
between Rudok and the ^hok-Jalung gold field, and between tho 
latter and the Tadmn monastery, on the great Lhasa road ; more 
vague information had also been received, as to an upperroad 
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running from Thok-Jalu ng through various gold fields to the great 
Tengri -noor, or Num-tso-Ohimbo lake, and thence to Lhasa : several 
traders had boon met with who had actually travelled along this 
upper road, but they wore all rather reluctant to toll the Pundits 
much about it, being afraid of spoiling their market. Having the 
above information to go upon, Major Montgomorie decided upon 
sending the exploring party to Pudok, and tlienco through the 
districts of Pawling and Tingcho, to the north of jlho great Aling- 
Gaugri group of peaks, which were discovered last year. 

Fi oin Thok- Jalung the exploration was to bo carried, if possible, 
along the upper road to the Tengri-noor lake and thence to Lhasa ; 
failing (hat, to tak#the route through Majin aud^hollifuk towards 
the Tadum monastery. 

Th0*C hief Pun dit required a rest after his last expedition, 
and the 3rd P u n d i t was consequently selected for thou work. 

This Pun dit assumed the character of a Bisahiri, and taking a 
fow louds of merchandize started in c April with a party of real 
Bisiihiris (or men of Jvoonoo) whom lie had induced to acconqmny 
him. He made' liis way from &piti, tlu-ough the upper part of 
Ohumurti and Ludak, to l>cmcliok on the upper Indus. Here the 
3rd Pundit measured the velocity of the Indus by throwing a 
piece of wood into it, and then noting how long it took to float down 
300 paceff. The \elooity turned out to ho 2 f %- miles per hour, with a 
depth of 5 foot, and a breadth of about 270 feet in tbe month of 
July. From Demcbok ho went northwards through Churkang and 
Pooksum, (or Polcjung), to Pudok. * 

Churkjuig w r as found°to be a favourito place for holding ninthly 
fairs. BooksuSi turned out to bo a large standing camp where one 
groat annual fair only is held, but that a vory largo one, tho Jong- 
pon (or Zongpon) always attending it in person. 

Pudok has hitherto never been actually visited by any European, 
for although Captain IL Strachey reached $ point about 12 miles 
to tho east of the Fort, and Captain © o d w i n-A us ten another-point 
&b<yut the same distance to tho north, they were neither of them able 
to advance any farther, and could never^get an actual view of the 
place itself, owing to tho jealousy t>f the Jpngpon who resides there, 
anSTgoverns tliis most north-westerly district of Tibot. 
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Though there was but little doubt that tho position assigned to 
Rudok was nearly correct, it wSs hardly satisfactory not to haye a 
trustworthy account of the place, Ind tlic 3rd Pundit was ordered 
to get all information about it, and to take observations, for its 
latitude and height, and this ho succeeded in doing 

Ho found that the Fort was built on a low rocky hill, rising 
about 250 feet above the ilut ground at its base, having the Budhist 
monasteries of Slmrjo, Lakluiug, Marpo arid Nubradan close up 
to it on tho east, •south, and west, with about 150 scattered houses 
along the foot of tho hill 

A stream called tho Chuli ng-chu passes the Fort/and flowing in 
n north-eusteily directum for 3 or 4 miles, joins tho Cliurkang- 
elm, another large southern feeder of the groat Pangkong lake 
which is about 9 miles from tho ltudok Fort. 

?■ 

The 3rd P u n d i t heard that there is a small lake about 2 J miles 
north of Rudok, which has not hitherto been shown on any map ; 
it swarms with wild fowl and is celebrated on account of a place 
called Kalpoo Mhai, on its north-eastern shore, whero the ground 
is so intensely hot thut it smokos, and readily burns any wood, &c. 
that may bo thrown into it. This place is much resorted to for tho 
purpose of worship The three monasteries round the Fort contain 
about 150 monks. ' 

The 3rd Pundit remained a couple of days at Rudok, and in 
lus assumed character as a Bisaliiri, lie and his party excited no 
suspicion though they were summoned beforo the Jongpon. 

Leaving Rudok on the 22nd of July the party marched back to 
Ro^ksum, *nd then turning eastward by # a now road, advanced 
through the districts of Rawung and Tingche to JLhik-korkor, a 
large standing < amp, where an annual fair is hold. Several small 
lakes and a large salt lake railed Eawung-Ohaka, or Phondok-tso, 
were passed on the way. These lakes supply salt to Bisakir, 
Spiti, &c. 

During tho last three marches to Dak-korkor no water of any 
kind was met with, and the party were forced to carry a supply in 
skins. In this arid paryrf the country, the soil was of a dazzling 
white, a peculiarity which extended as far as the Pundit could 
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The Pundit w r as infonnod that 5 dayw* march to the north, there 
waft a large district called Jung Piaiyu-Pooyu, and that through- 
out its whole extent, the earth i^ of the same white kind as that 
they were crossing over, so white m fact that the eyes of people 
who aro unaccustomed to it, get inflamed from its glare, just as if 
they were suffering from snow-blindness. The district is inhabited 
by Dokpa pooplo , it is under Lha«a, but said not to form part of 
Narikhorsum, having a s< ‘para to Sarjjon, or gold commission or, of 
its own. Tho largest encampment in it is called Tixok-daurapa fiaid 
to have at least 200 tents The district abounds in small tarns. 
It must be voi*y elevated, as the inhabitants aro snnl to oat very 
little if any gram. 

A largo river is said to flow fion Jung Phan u-Pooyu northwards 
and tlieij to the e«t>st low .mis Chma. Tim distinct is said to take 
its name from some high snow y peaks whiih are probably iliose 
at the east tun end of the Kiun-Lun range. 

Tho Vhor (or ITor) country is said to be dm* north of the district, 
and from information gathered elsewhere there is httlo doubt but 
that Wlior (or llor; is tho Tibetan mime for eastern Turkistan. 

As to tlie district of Phaiyu-Pooyu, with its river flowing towards 
China, it is difficult to decide whether it is known by any other 
name, but it probably lies considerably to the east of north, com- 
municating with Lhasa by the Tongri-noor lako district. A simi- 
lar white soil has been noticed to the oast of tho Chang-chenmo, and 
Mr. Johnson, when seven marches to the north of that valley at 
a plaeo called Yongpa, reported that “on looking down from a height 
the whole plain has the appearance of being covered juith snqw.” 
Ho attributed this to saltpetre. Mahommed A m e e n, 
in the route he suppliocf, said that “ beyond the pass (north of 
Clumg-chonmo) lies tho Aksai-Chin, or as tho term implies the 
tlie groat Chinese white desert or plain. It is sandy and gravelly 
and covered with brush- wood. Its breadth here from south to 
north may bo reckoned to be about sixty bos. It extends into 
Cliincfee Territory, to«the oast. *There aro several lakes and gold 
minos in it, <Src.” This quite answors ^to the accounts that the 
3rd Pundit lieai d, a sejmrate gold Commissioner proving the ex- 
istence of many gold fields. No "high peaks were seen to the east 
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of the Ohang-t hen mo, # Mr. J o^Ji n a o n having noticed from tho 
peaks he as< ended large plaint to the east and south-east, which 
are believed to merge into the Chang-thang plains of Piulok. 
Whilst he also gathered that the KiumLun range only ran about 
100 miles oast of tho Karakash mer and then terminated on nil 
extensive plain also eoiumunieatnig with the Oluing-thang plains. 

The Pu n (1 i t whilst marching from Kudok to Thok-Jalung saw 
no high peaks to tho north or oast, evidence which all tends to 
prove the exist(%uo of n large plain in that direction, the term 
Changtliang meaning moroovor tho great plain. 

According to modern maps this plain extends a great way east, 
nearly tip to tho end of tho groat wall of China near tho city of 
Sowchoo, to wluoh place tho 0 h i c f Pundit ajipears to have got 
a rough route when in Lhasa In his first journal ho referred to 
a place, which he called Jiling, about, one month’s journey north of 
Lhasa. Tins turns out from farther inquiries made by Major 
Montgomerie to be tho same as Siling. Tho C h i e f P u n- 
di t says that the Lhasa people call it Jilmg, but ho heard others 
caiyng it vSilmg, and from what he says it is evidently identical with 
Si ling or Siuing m North Latitude 37°, East Longitude 102°, which 
A h 1 1 ey describes ns “ a great and populous city, built at tho vast 
wall of (Jliina, through the gate of which tho merchants from India 
on tor Katay or China.” 

Lord S t- r a n g f o r d, who took great interest in tho travels of the 
P u n d i t, und was able to identify nearly all tho places mentioned 
by him, w as greatly puzzled by tho P u n d 1 1 ’ a description of Jiling, 
givt^n m hi* first journal, where it is said % to be in Tartary and 
io produce gold hue, silks, carpets, and other prod uc^s of a tolerably 
civilized country. At fjrst the Pundit understood that it was a 
month or tw r o months’ journey to tho north of Lhasa, but from farther 
inquiries during his second' expedition, he made out that it was 
considerably to the east ^ of north, and tthvmg this hint, thoro was 
no great difficulty in^idonti lying it with the large town of Sining 
on the borders of China proper, tho only place from whicK such 
civilized products were likely to reach Lhasa from the northwards. 

The Dak-korkor Camp, which Jthe 3rd Pundit reached, lies 
about 20 miles to tho nortli of the Aling Gangri peaks, on ’the right 
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bank of the Almg-thu river and not very far from tlie Thok-Nianmo 
gold hold. He arrived just as th& annual fair was commencing ; 
about loO tonts were already pitched and both the Jongpon and Sar- 
pon were prosont ; but in spite of their presence a band of mounted 
robbers came down upon the cauip and threatened to loot it. These 
robbers seem to bo numerous all over Tibet. This particular band was 
said to como from tho great Nam-tso (lake) district The men actu- 
ally bogan to rob, but tho Jongpon told them to stop, and he would 
make each tent contribute something as black mail: Tho Jongpon 
them made out a list of those assembled and ordered each tent to con- 
tribute a parcha (of about 5 lbs ) of tea, and each trader to givo from 
1 to 2 rupees accoiding to th eir means. This arrangement was agieed 
to, and the proceeds having been collected woro handed over by 
the Jongpon to tho robbers who took their departure. 

The Chief runch t, in describing the above, expressed an opi- 
nion that the Jongpon was in some mysterious way benefited by tho 
contributions, possibly retaining n c unsaid able share, as it is well 
known that tho robbeis never succoect m looting his camp nor that 
of the Sarpou ; both of them perfectly understanding how to defend 
themselves against all comers on the plateaux of Tibet. 

The 3rd P u n d i t paid his ( ontribution and saw tlu* robbers do- 
part, but he came to tho conclusion that they might appear again at 
any time, and that it would pot bo safe to tako his merchandize with 
him, ho consequently, after consultation with his liisaluri friends, 
dccidod upon sending the greater part, of his goods back by the In- 
dus so as to meet him at Lhasa, or on the great road to that place. 
One of his men was despatched for this purpose ; lii^ adventuros 
will bo adverted to. 

The 3rd Pundit, starting again from I^ak-korkor, continued 

his march eastward down the Almg-ehu riror till it fell into tho 

Hagong-tso, a largo brackish lake which appeared to havo no exit 

for discharging superfluous water, though the Aling-chu river 

which feeds it was found to be 150 pac^s in« width with a rapid 

stream just before it fell into the like. The shores of the lake had 

marks which showed that it had once been more extensive. Con- 

€. 

tinuing his journey the Pundit passed the Chak-chaka salt lake 
from which the greater part of tie Tibetan salf, which goes down 
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to Almorah, Nopal, &$., is exti^etod. The salt, from Tibet is pre- 
ferred by tlio people of KumaTm and most hill men, though, the 
salt from the plains is to bo had at much the same price. * 

The 1' u n d i t heard of another salt lake to the oast of Chak- 
ihaka, which with other similar lakes probably supplies a portion 
of that which is generally understood to ccnno front Chak-chakn. 

Tho next place of importance soon by tlio Pundit was Thok- 
8arlmig which at ono time had boon llie chief gold field of tho 
district, but hafl been in a great measure abandoned on tho dis- 
covery of tho Tkok-Jalung gold field The Pundit passod a greht 
excawitjon, some 80 to JO foot deep j^id 200 foot in whltli and two 
miles in length, from which tho gold had been extracted, lie 
heard of another gold held to the w r osfc, but his routo took lorn di- 
r<*( t to the Tliok-Jalung goldfield, which ho found in much tho 
same state as when visited by tho 0 li l o f 1* u n d i t. Tho P u n d i t 
and his party excited no particular notiro, and they wore conse- 
quently able to march on af^er halting a day to rest. 

Kioni Thok-Jalung they passed through tho Mejia country, pnrt- 
ly^ndulating and partly quite level, but all about the same alti- 
tude, viz. — lo to 10,000 feet above the sea. The drainage sloped 
towards the ca^t, and nothing but. comparatively low rounded lulls 
wore visible m that direction; whilst on the west tho parly skirted 
a large plain of a yollowish colour said to bo drained by tho Tipper 
Indus. 

The party passed numerous lakes producing salt and borax, and 
after 9 days’ journey in a south easterly direction, found themselves 
at Single, •a largo camp on the banks of ^ river called the (Jbu- 
sangpo, which is so largo that it cannot bo forded firing tho sum- 
mer.. This river flow's eastward and falls into tho lake called Nala- 
Ring-tso or Tso-Sildu, said to be about tlio same size as tho Man- 
sarowar lake; it has a small island in the centre. Tho lake is re- 
ported to receivo a largcyrtream from the south, another from tho 
oast, and a third fifnn tho north, the latter draining part of tho 
Phaiyu-Pooyu district. Though receiving so many stream^, (ono 
of which, as noted abovg, is a large one), tho lake is nevertheless 
said to have no exit. 

To the south of the lake thcro is a w T oll known monastery called 



54 


Report an Trans -Him alaym Explorations, $*c. [No. 1 , 

Shellifuk, the residence of a great I^ama. Still farther to the south 
there are some high snowy peaks, f and a district called Roonjor, 
while, to the north are the districts culled Gyachun and GKrke, the 
latter probably adjoining Phaiyu-Pooyu. To the east ho heard of 
another district called Shingwar. 

From Kinglo the P u n d i t wished to march on to Lhasa by the 
northern route past the Tongri-noor lake, but the Chief of Majin 
(Kinglo) would not permit it, and the party were consequently 
obliged to take a south-westerly route to tho Man&arowar lake. — 
Hioy followod the course of tho Sangpo-chu nearly to its source, 
crossing one very high rang^called Nakchail, and another^ called 
Itiogo, and finally descending to the Mansarowar lake. The Nag- 
cliail and Riogo ranges are ovidontly off-shoots of the Kailas peak. 
The Nagehnil peaks appeared to bo very high both on tlie east and 
west. 

When crossing the range the Pundit saw a very largo herd of 
wild yaks ; his party counted over 300 of all sizes beforo tho herd 
ran off: the yaks were all black ^Theso wild yaks are called 
“ Dong;” thoy were mostly seen between Mnjm-Kinglo and ^ie 
Mansarowar lako. Great herds of wild asses were seen through- 
out; sometimes as many as 200 were in sight at tho same time 
when tho plateaux were ox tensive. Tho Hodgsonian antelope, 
wild goats, and sheep, (the latter including tho gigantic Ovis am - 
won), wero all seen in numbers. Large grey wolves were constant- 
ly seen, but never more than two or three at a time, though packs of 
them wore often heard yelling at night. Numbers of reddish hares 
and a kind of fox were^oen on every march. Marmots wore very 
numerous, thejr subterranean villagos boing met with wherever 
grass and water were at hand. Quantities of goose, ducks, and 
storks wero seen on the lakes. Eagles and vultures appeared to be 
the same as thoso in the Himalayas, and were seen every where. 

Whilst marching from Rudok to v -Jalung the Pundit 
heard descriptions of no less than 7 separate gold fields, viz. those 
of Thok- Sarkong, Tliok-Dikla, * Thok-Ragyok, Thok-Thasang, 
Thok-Maroobhoob, Gunjee-Thok and TJjok-Nianmo, besides those 
of Thok-Sarlung and Thok-Jalung which he actually visited, and 
thgaja of Phaiyu-Pooyu of which he heard* vaguely. The Pundit 
Understands the word u Tliok” to mean a “ mine.” 



1870.] Report dn Thane- JTmafayan Exploration*) $•$. r 55 

Several salt lakes jrere passed and others heard of. He de- 
scribes the celebrated Chak-chAka salt lake as being all btit con- 
nected with the Hagong-tso (lake,) and stated that an area of about 
20 miles by 10 is all about on a level with those lakes. This space 
is filled with salt, the water having evidently at one time covered 
the wholo. 

Borax fields were seen at Rooksum and Ohak-chaka, and num- 
bers of people were working on them. No gold or salt mines wore 
seon or heard of* between Tliok-Jalung and the Manaarowar lake ; 
but numerous borax fields were seen, at one of which about 108 
men were at work near a camp of some thirty tents. The other 
fields were not being worked when tho 1’ u n d i t passed. The 
borax gouerally was said to find its way down to Kumaou, Nepal, &c. 
Altogether this portion of the third Pundit’s route has brought 
to light the positions of a largo numbor of gold, borax, and salt 
fields, testifying to an amount of mineral wealth, as to the valuo of 
which wo havo hitherto had no information. In marching south 
from Thok-Jalung the P u n ct i t appoars to havo left tho gold-bear- 
ing rocks, and from the information he received, tho lino of gold 
fields is contdnuod more to the north ; but it is evident that this 
part of Tibet contains an inexhaustible supply of gold. 

As to borax, there appears to be any amount of it to be had for 
the digging, tho Lhasa authorities only taking a nominal tax of 
about 8 annas (or a shilling) {jor ton sheep or goat loads, probably 
about 3 maunds or 240 lbs. Borax sufficient to supply tho potte- 
ries of Staffordshire and all Europe would to forthcoming, if tho 
supply fror^ Tuscany should ever run shorty 

The salt fiolds appear to fto the source from wlych the hill po- 
pulation from Nepal to Kashmir draws the greater part of its sup- 
ply of salt* 

Throughout his march, the Pundit wan at an elevation of over 
15,000 feet, and yet an encampment was met with nearly every 
day. Thieves were ♦nuir^rous, and threatened tho party several 
times ; but on seeing that the P ft n d i t ’ s patty were armed; they 
invariably went off again, not liking^ the look of an English gun. 
The party arrived at*Mansarowar in safety ; and tho Pundit de- 
cided upon waiting for the Ladak Kafila, which was known to be 
on its way to Lhasa* Whilst there, the Pundit made a careful' 
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traverse of tho Mansarowar lake, wjith bearings to the peaks north 
mul south. A map of the lake will be given hopeafter. Though the 
valor was sweet no exit was soen ? at one point on the west the 
ground near the Ju monastery was low, and lookod as if water had 
perhaps at one time flowed through, towards the Kakas Tal lake, 
though it is now too much above the lake to admit of it. 

Tho Pundit was unable to join tho Ladak Kaiila; but made 
his way by himself along the groat road to Slngatzo, w here he w r as 
stopped. This ho found was by an order of Gartok Oarpon 
sent after him by tho couriers lie was unablo to advance fartlior. 
Whilst marching between the Mansai ow ar and Slugatzo he w'as ablo 
to take bearings to various peaks noith and south of tho road, 
winch no doubt will add considerably to our knowledge of the 
mountains on either sido of that route ; but as the Pundit has 
only just returned, there is no timo to give any further account of 
his routo and ad von t urea in tho present report. 

His sorvant, who w us sent buck from Dak-korkor, managed to join 
part of tho Ladak lvalila, and reached tho Tadum monastery ; bnt 
the mounted messengers of tho Gartok Gorpou found him out there, 
and prevented lain from advancing farther. lie veiy narrowly 
escaped being sent bark to Gartok, and would have boon lucky to 
have escaped severe punishment. Thu Ladak merchant fortunatoly 
romomboiod his old friend the Chief Pundit, and on being told 
that the man w as carrying merchand^o on his account, did what he 
could to protect him ; and though he said it was impossible to take 
him to Lhasa, he managed to got him released, un<j[ ultimately tho 
in 'm was allowed to crojy pver the Himalayas by a southerly road^mst 
Muktinath mt$> Nepal. In this way ho was able to join on to the 
route the 2nd Pundit travorsod during their first explorations. The 
permission to take a new route, is surprising, as the Lhasa officials 
are id ways careful to .make suspocted individuals return by tho road 
they entered, so that they may at any rate not get fresh information 
as to the country Their carelessness in the* present instance was 
probably due to tho lntmblo and ratiier stupid look of the man, but it 
has supplied an important lipk betwoei^the Tadum monastery and 
the Muktinath slnine on the Saligyami, a great feeder of the Gun- 
duk. river. The man, an inhabitant of Zttfekar, in spite of his appear- 
ance, has a shrewd idea of distances and of the points of the compass ,* 
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he was able to giro a Very intel^gible though rough route between 
the two pointH, whict agrees very fairly with the positions assigned 
to them by the 1st and 2nd Pundits. 

When this Zaskari found that he would not be allowed to go to + 
Lhasa, he told the Ladak merchant that an agent of the Chief 
Pundit had gone on ahead, to whom he was to have delivered some 
goods, and requested that he would see that they were delivered to 
the agent : the njercliant promised to do this and took charge of the 
packages. The Zaskari then put his own baggage on a couple of 
sheep and started off south. Though early in December he was able 
to cross the Brahmaputra river on tlio ice, which was then strong 
enough to bear laden jaks. The first day ho reached the Likehe 
monaster}', whore ho found two men from Lokba in the Mustang 
district, north of Muktinath Thopo men had gone beyond, to the 
north of Tadum, for salt and were returning with it. The Zaskari 
managed to make their acquaintanc e, and on hearing that he wafi a 
Bisalun ^or man of Koono#) going to worship at Muktinath, they 
agreed to take him with them. Their salt was laden on about sixty 
yaks, each eairymg from 1J to 2 maunds (120 to 160 lbs). The two 
men wero able to manago this large numbor of yaks as the load was 
a good one. 

From Lakche they ascended gradually over a great plain or pla- 
teau, with plenty of grass and scrub ; the latter making good fuel ^ 
even when green. Three easy marches took them#* over this plain 
and landed them at Lohtod, four or fiveuniles beyond cr south of 
the Himalayan watershed The plain had a few small knolls on it, 
but was otherwise flat or unJulating. Tlik ascont, even up to the 
watershed, was ver^fceligkt indeed. From the pass, Vliich the man 
hardTy thought worthy of calling a pass, tkero was a slight descent 
or four or five miles. Heegot a good view of Lohtod, a village of 
sixty houses surrounded by a number of scattered houses, which he 
thought might make § total of several hundreds : the houses were all 
built of sun-dried bricks. Unnoticed a gjeat many fields, and 
found that they cultivated barley, buckwheat, mustard, radishes, and 
a small proportion of wffoat, all indicating a moderate altitude, 
though the only trees visible werl two or three poor willoyrs. This 
is confirmed t>y the easy slope of the ground to Muktinath, which 
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the 2nd Pundit found to be 13,10 # §feet Tile next day the Zaskari 
reached Loh-mantang, where the Loh Gyalbo (or Baja) live® in a 
stone fortlet, near a small town of some 200 houses, surrounded by a 
great doal of cultivation. 

From Loh-mantang throe days’ easy march landed the Zaskari at 
Muktinath. On the route he passed a large village called Asrang, 
where tho Gyalbo lias a house, and at every three or four miles he 
saw a group of a few houses, mostly to tho west of his road, but he 
met with no touts south of the Himalayan watershed* 

Muktinath (or Lohehumik) stands in an open spot, with 4 vil- 
lages of about 50 houses each, lying a mile to the south of the shrino- 
The Zaskari has given some (a rthor routes which are new and 
will no doubt prove useful hereafter. The route given above is 
moro especially interesting, as giving another line across the Him- 
alayas : it makes tho crest vory much as given in the map with 
the first report of tlio P u n d i t ’s explorations, and shows how very 
far behind, or north of the groat peaks, the Himalayan watershed 
aotually lies, and what a great breadth the highest parts of the 
range cover. 

Anothoi explorer was employed to the oast, who made a route- 
survey of 1,190 miles in length, advancing by one route 640 miles 
and returning by anothor 550 miles in lougth. 

A small portion oi this man’s route was quite new, as he ma- 
naged to penetrate behind or north of tho groat Mount Everest 
j>eak. His progress in that direction was cheeked by the obduracy 
the Lhasa officials on the Tingri-maidaip As far as it goes 
this portion of the r&te is; however, interesting, insomuch as it 
gives anothor* determination of the Simalqjun watershed, and 
throws a little more light on that part of the mountaiiS which lies 
behind or north of the great peaks, see# from the Hindustan side* 
The remainder of the route is in a great part new ; but some of 
the fbrmer explorations went over portions of the same ground, 
and the positions o£ several places "have been entered on pub- 
lished maps from various information, though hitherto without 
any regular connection* These new rdTites will supply the neces- 
sary connection, and when combined witji former explorations, wifi 
add much towards the elucidation of the Eastern Himalayas. 
A m$p will be prepared on this barfs, but no reference can fin 
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obvious reasons be Wde to Starnes &e.> whilst the work is in 
progress, the explorers having* been somewhat impeded by tRe 
publicity given to the results of former expeditions. 

On the north western frontier of India a Mahommedon gentle* 
man, generally known us the M i r z a, has been employed for some 
time in exploring the countries beyond the Hindoo-Koosh, the 
Mustagh, and Karakoram ranges. The M i r z a was regularly 
trained, and having aequirod the necessary facility in the use of a 
sextant, ^nd in the method of route-surveying practised in these 
explorations, was started on an expedition via Afghanistan. He 
made Ids Ttay to Candahar; but there his progress was for a time 
arrested owing to the war which resulted in re-seating the Amjr 
Ali on the Cabul throne. 

The M i rz a, it may be as well to state here, was one of tho lads 
brought originally from Ilornt by Pottingor, and had received a 
partial English education, by which he has benefited considerably. 
Being a native of Afghanistan he has kept up his acquaintance 
with that country, and though far some time in the British service, 
has spent the greater part of his life in that country. His former 
residence in Cabul more especially favoured him, and ho was *at 
once able to accompany the Amir. He witnessed various actions 
that took place during the Amir’s advance from Candahar, and 
supplied our Government with accounts of them and the general 
state of affairs ; accounts which at the time wore* rather valuable, 
tis it was difficult to get any other accurate information. The Mirza 
Was detained for some time at Cabul, owing to the disturbed state 
of the country, but ultimately^was able to ^oas over to Badukshan, 
thenge he ascended, through the Upper Valley <fL the Oxus, to 
lieutenadn^ ood’s Sirikul (or Victoria) Lake. Prom this lake he 
made his w^y through a part of Sirikul district to Tashkurgan, 
crossing the watershed which divides the Oxus from Eastern Tur* 
Mstan. At Tashkut^an, he was placed in a sort of open arrest, 
being allowed to do whaifehe pleased, though always Wftched. 
From Tashkjpgan he made his way over the mountains direct to 
Kad^fhar, stiH accompanied by men from Tashkargna, who insisted 
upon seeing him into Kashghar ;• fortunately they did not interfere 
wfeth his using his instruments, tad he was able to eoaimue~hi* 
ro^-tarvey. 
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At Kashghar he was detained foresome tim< by the Koosh-Begie, 
of Atalig Ghazi. He asked for permission to go on to Kokhan, 
but it was refused; and ho was ultimately glad to be allowed to 
return via Yarkund and the Karakorum pass to TiAdak, and thence 
into British territory. 

* The M i r z a has just roturned, and there has only been time to 
roughly plot his routes, which are complete from Cabul to Kash- 
ghar, and from tlie latter to*the vicinity of the Karakoram. 

His route from the Sirikul lake to Kashghar, fs entirely new, 
and promises to bo the most interesting portion of his work. It 
may perhaps throw some light on Marc o Polo’s route from 
Europo to China, as that traveller stated that ho went diroct from 
Budukshan to Kaslighar without passing through any larger town. 

No particulars < an be grvon as to the Mirza’s work, but the 
wholo of his route-survoys, &c. will be reported on as soon as they 
have been worked out and tested. 

With reference to farther explorations an attempt will be made 
to advance farther along the margin of the Aksai (been, or groat 
white desort, and if possible to cross it, and generally to explore 
farther oast towards the end of the groat wall of China ; but tlio 
jealousy of tho Cliino -Tibetan oflicials renders success very doubt- 
ful. 

Expeditions are being organized to carry the explorations still 
farther to tho north of the Umdoo-Koosh, so as to account for the 
geography of tho upper branches of the Oxus, of the Pamir Steppe^ 

; and there is some chance that in the present state of Afghani- 
stan, it will be possible ttf carry out these projocts and thfts to reduce 
the absolutely ^unknown ground in that dirootion to a small area 
within a reasonable time. 

Further routes will be mado with a view to complete our know- 
ledge of the geography of the pastern Himalayas ; an?l it is hoped 
that the obstacles in that direction may be surmounted within a 
short time. 

Tho total length of route*<$nrveys amounts to 1,8 20 guiles with 66 
latitudes and 61 heights of various placed Tho area of altogether 
new ground of which the geography has been determined, is about 
square miles, irrespective of a very large area of partially 
new country, for the' geography of which improved materials hate 
been qsUected. 
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Abstract of the Results of tM lion rig Meteofotogirat Observations 
taken at the Survej/or*£ienn al’s Office, Calcutta , 
in the mouth oJ % November i860. 

Latitude £2° 33' l" North. Longitude SS l ~ 20' 3 l« v Kasi. 

Height of the Cistern of the Standard Barometer above the sea let el, 18 II feet 

Daily Means, <fce of the Ohsert at ions and of the H vgrometrieal elenienls 
dependent thereon 
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The Mean Height of the Barometer, as likewise the Dry and AVet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abut) act of the Result* of the l loti &// Meteorological Observations 
taken at the Sm vet/or General's Office , Calcutta , 
in the nwuth of November 1809. 


Daily Means, Slc of the Observations mid of the Hygrometrical element* 
dependent thereon — f Ctmfnwcd ) 
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111 the Kyffremel rival foment s are computed by the Greenwich Constanta. 
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Abstract of the Results of thcjiotufy Meteorological Observations* 
taken at the Sin reijor fr eneiaCs Office , Calcutta, 


in the month o/' November 1809. 


Hourly Means, Ac. of the Observations and of the Hygron)etrieal element* 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the obsen ntions made at the- several 
hours during the month. • 
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All the Hyffroiuetrical elements are computed by the Greenwich Constants. 
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Abstract 


of the Results of U |<? Hourly Meteorological Observations 
taken at th$ Surveyor General’s Office , Calcutta, 


veyo£ 

in the month* of November I860. 
Solar Radmti&n, Weather, &e. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Genyal’s Offtqe, Calcutta , 
in the month of November 1869. 

Solar iiadmtion, Weather, <fcc. 
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Abstract of the'Results 
taken at the 
iu the 


of Hotirlt/ Meteorological Observations 

Surveyor General’s Office , Calcutta , 

• • 

month of November 1869. 


Monthly Results 


Inches. 

Mean height of the barometer for the month*. .. .29 996 

Max. height of tlie .Barometer occurred at 9 a. m. on the 12th. . . 80 145 

Min. height of the Barometer occurred at 3 p.m. on the 30th. . 29.843 

JZjctremc range of the Barometer during the month . . . 0.302 

Mean of the daily Max Pressures . . . 30.067 

Ditto ditto Mm ditto . . 29941 

1 Mean daily range of the Barometer during the mouth J . . . . 0.120 


Mean Dry Bulb Thermometer for the month . . ... 73.3 

Max. Temperature occurred at 2 p m. on the 25th. 85 0 

Mm. Temperature occurred aft) a m, on the 22nd . . 62.0 

JCxtreme range of the Temperature during the month . 23 0 

Mean of the daily Max Tcmpeinture ... . . 81 3 

Ditto ditto Min ^ ditto, . . 66.4 

Mean daily range of the Temperature during the month. . ... 14.9 


Mean Wet Bulb Thermometer for the month ... .66 3 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.0 
Computed Mean Dew-point for the month . . 60.7 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 12 b 

Inches. 

Mean ICIas tin force of Vapour for the month ... ... ... 0.536 


Troy grain. 

Mean Weight of ’Vapour for the month ... ... .. 6.84 

Additional Weight of Vapour required for complete saturation 3.00 

Mean degree of humidity for the month, complete saturation being unity 0.66 

• 

* ° 
Mean Max. Solar radiation Thermometer for thd month . . “ 119,6 


• Inches. 

Rained No days, — Max. Inti of ram during 24 liourt ... ... Nil 

Total amount of rain during the month .. Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month Nil 

Prevailing direction of the Wind... ... W.byN.&W.N,W. 



hktract of the BesuUs of the Hourly Meteorological Observation* tale oat the Surveyor General ’* Office. Calcutta , in the month of Xvvr. 1869 

Monthly Results 

Tables shewing the number of days or.which at a given hour anv particular wind blew, together with the number of days on 
vi bull at the same hour when anv particular wind was blowing, it rained 
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Abstract of (he Result# of l^j* Horn!/ 1 Mefeioctotfietil Ohei ration# 
taken at t he* Snrrej/ofi C ent-ral*# Office, Calcutta , 
in ike month o/ % Dee ember 1 SOD. 

Latitude 22 ti'V 1" Xoitli. Longitude 8S^ 20' til" East,, 
of the Cistern ot (lie Shindard Harcmieloi* h1h>\ o (lie mm le\ el. 18 l! foot. 
Lady Means, Slc. of tlio ObVrvnl ions ami of flic 1 l\ m omolrieul elements 
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Meteorological Observation * , 
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Abstract of the He suite of the Hourly Meteorological Observation* 
taken at the Surveyor General' * Office, Calcutta , 
in the month of December 1869. 


Daily Means, &c of the Observations and of 1 lie Hygrometrical elements 
dependent thereon — ( Continual ) 
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All the HygrgmetriOfti elements are computed by the Greenwich Constants. 
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Abstract of ike Results of the •Hourly Meteorological Observation * 
taken at the Surveyor Genet aVs Office , Calcutta, 
in the month of December 1869. 


Hourly Means, <fce of the Observations and of the ITygromelncal elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the mouth. 




X'f'l V 


Metro roUtgieu l OL new a (ions. 


Abstract of (In 
lit ,{ on 


l . 

7,Vw'//y Of’ (hr Uo0,h/ J?/ of . t>frrf/H (t( OhWl'VO f WHS 
o ( ( f ir kirn ryot (/ rnmft\s (/{Jit r, (\dcnlla y 
t n (he month of l)*oo lt * J Mt 1800. 


Jlomly 3 Tt‘ji n ^ , Xr *»f tin 1 <>(•'< nnhoM't jin<l <4 die H4 ifrometrieal elements 
Jt |M 111 l<*n t f In 1 i*f>n -- -ft oufunti ( ) 








z 

r 

, 1 



- 

•f 

u 

'3 

J ^ 

r 1 : 0 

T sS 



: £ 

r - 1 1 

■7 

* 

x ^ 


m ^ * 


r -* 

f. 


r' 


z ‘z 

, 0 ^ 

*3 c. — 

oJS 

u r' tc 

JI OUL 


! r e: 

Pi 

O 

' sS 

c. 

*7 i 





1 ^ 

"3 1 


a 

-J A 


d V 3 


F 3 

IB 

ft 


P 2 *_i 



'O 3 

A 

£ >> =5 










I 


; P • 

~> 

O 

er H 


r"’ 



1 

i 

0 

! 0 

O 

0 

I m lie* 

r err 

r r gr 


TV1M- ! 









m<;ht , 

1 

01 2 

■ 4 0 

4s 1 

7 0 

O 101 

5 r> 

1 It 

i 0 70 

<»■ > : 

T7 

47 1 

7 0 

r.«> 

.V > 

14 

70 

2 1 

(>i » 2 

1 ; {> 

57 0 

() s 

1 7.1 

27 , 

•It 

l so 

4 1 

4*> / 

•{ l 

40 0 

0 4 

’ l'*7 

1 , 

20 

1 .SI 

4 

5 ) 4 

4 2 

44 1 

0 1 

10 L 

IS 1 

17 

.82 

r, 

,4 s 

J 1 

4 

0 1 

14 > 

to 

14 

S2 

0 

4S '> 

4 O 

4 4 S 

4 7 

1 ‘ > 

0 > 

07 

1 84 

7 

.v-* 1 

! 4 • ) 

4 4 7 ' 

4 7 

14 i 

‘ >7 

07 

81 

s ; 

i)i > 0 

0 " 

4n 4 

7 0 

lo2 

.10 

‘45 

70 

*. 

01 2 

4 4 

“7 0 

‘4 4 

171 

21 k 

*40 

74 

10 | 

0 i 0 

4 J 

47 li 

14 l 

170 

24 * 

2X5 

: * f 5> 

>* j 

04 S 

i 0 0 

, <. 

00 1 

17 4 

150 

.02 

4 85 

1 .57 

1 

J 


01 1 

1 1 

• n 2 

40 4 

10 0 

102 

01 1 

4 47 

1 .5 L 

L 

01 L 

, 122 

44 *4 

20 7 

.140 

4 vn 

84 

| 5 L 

•> 

01 7 

1 12 8 

44 7 

21 S 

154 

1H> 

5 1 t 

10 

4 

(5 1 4 

1 t 2 

44 l 

22 i 

IU 

82 . 

22 

1 .48 

4 

0 1 s 

12 l 

.44 1 : 

21 l 

< Ul 

-* 8.1 

1 s4 

.o< > 

5 

0 1 2 

10.1 

40 8 : 

17 if 

/ 170 

5 12 ! 

11 

| oft 

0 

01 0 

7 1 

.58 S 

14 l 

.5 >4 

40 

2 OS 

05 

7 i 

0 1 o 

0 2 

4 * 0 . 

11 2 

: 5* H 4. 

44 

IS 

: .00 

‘8 ' 

04 2 

i 5 1 

44 0 

05 

,4< »• » 

4S 

07 

; .74 

V 1 

02 1 

1 0 

4*4 4 ' 

8 8 

r A‘4s 

.40 

o 

X 

1— 1 

.75 

10 , 

01 S 

1 5 

4S 2 

8 1 

.in 1* ♦ 

.U> 

.00 

.70 

11 , 

01 2 

* 

1 2 

47 8 

7 0 

480 

1 

.:in ; 

! 

j 

.50 

.78 

i 


All the it j geometrical elements are computed by the Greenwich Constants. 
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Abstract of the Itesntts of t/fr Hour /// Meteorological Observations 
taken at f/n% Stu vet/o\ (general** Office, Calcutta } 
ui the month vf Jtecnnher 1SG9. 
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Abstract of the Results of the HouiCy Meteorological Observations 
taken at the Surveyor Gen\yal’s Office, Calcutta , 
in the month of December 1809. 

Solar Ilacliation, Weather, &c. 
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Abstract of ike Result* of tti^ Hourly Meteorological Observations 
taken at Ike Surveyor General *s Office, Calcutta , 
in the month of December 1869, 

Monthly Results, 


Inches. 


Mean height of the Barometer for the month ... ... 29 993 

Max. height of the Barometer occurred at 10 a. m. on the 28th. 30.139 

Min. height of the Barometer occurred at 4 r. m. on the 3rd. ... 29.832 
1 Extreme range of the Barometer during the month ... ... 0.307 

Mean of the daily Max. Pressures ... . . 80.070 

Ditto ditto Min. ditto ... . 29 939 

Mean daily range of the Barometer during the month ... ... 0.131 


Mean Dry Bulb Thermometer for the month ... ... 68.5 

Max. Temperature occurred at 2 & 3 r. M. on the 1st & 2nd. 79 5 

Mm. Temperature occurred atV A. M, on the 30th. . . 56.8 

Extreme range of the Temperature during the month ... 22.7 

Mean of the daily Max. Temperuture .. ... ... 77.6 

Ditto ditto Min. ditto, ... 61.3 

Mean daily range of the Temperature during the month .. 16.3 


Mean Wet Bulb Thermometer for the month ... ... 62 0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.5 
Computed Mean Dew-point for the month . . 66.8 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 11.7 

Li dies. 

V - • 

Mean Elastic force of Vapour for the month ... 0.470 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 6.18 

Additional Weight ot Vapour required for complete saturation ... 2.47 

Mean degree of humidity for the month, complete saturation being unity 0*68 

* • ° 

Mean If^r Solar radiation Thermometer for the month ... 114.1 


Inches. 

Earned no days, — Max. felfr of rain during 24 hours ... ... Nil 

TotaLamount of rain during the month ... ... ... Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... Nil 

Prevailing direction of the Wind N.N.B.,W.byN.AW.N,W. 



Absfratt of tki Result* of the Hourly JSIeteorologiral Observations taken at the Surrey or General's Office, Calcutta, in the month of Deer* 1869 . 

Monthli: Kesults. 

Tables skewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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RANUNOULA CEJE. 

1. Clematiz floribunda y Kurz, in Seem. Journ. of Bot., V, 
240. — This specific name is to be changed, as Mr. Bentham 
has givon previously the same name. to a Peruvian plant. I now 
propose to call the species C \ gubumMlata .• 

ANON A OEJE. 

2 . Uraria cordata , Wall., Oat. 6486, is united with XT. nutoro~ 
phylla, B o x b., by the authors of the “ Flora Indie a, but it certainly 
is different from that species. It is identical with Blume’i Ul 
ovcUifolia which is, in*my opinion, a good species. 

8. Uvwria Eamiltonii) Hf. *et Th., FL Ind., I, 96.<*-8dtne 
forms of this are so near to Anomianthu* heterocarpm, Z oil., 
fXTvaria hefarocarpa, Bl. ?) that I should be inclined to unite both, 
but I have no fruits to compare. 

9 
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4. Jfiliuaa Roxburyhiana, H f. m T h., FL Ind., I. 160.— This 
has a solitary erect ovule, quite siiftilar to that of PKmanthu nutans, 
to which it shows dose resemblance ; it will, therefore, be necessary 
to refer the fonner to the same genus, and as Uvaria dioica , Box* 
burgh, FL Ind., H, 669, is identical with it, the species may be 
called Phaanthus dioicus . 

J l EN1SP ERMA C EJS. 

6. Pachygon© dasycarpa, n. #*>.— Frutex scandens, ra- 
mulis noveUisque tomentosis ; folia ovalia, 1$— 2 poll, longa, pet- 
iolo gracili tomentello 1 — 1 pollicari suffulta, obtusiuBCula, v. rarius 
emarginata, roucronulata, coriacea, glaberrima, nervosa, lucida ; 
raoemi pedicellique crassi, flavicante tomentosi ; drupae oblique 
obovales, dense flavicante tomentosse, pi si majoris magniludine. — 
Siam, KonbdrS (Teysmannin lib. Bog. No. 6993.) 

Besides the very different indumentum of the drupeB and inflo- 
rescences the shaj)© and nervature of the leaves differ considerably 
from those of P. ovata. 

Tino/nisciim yyrrholotryurn, M i q., in Ann. Mus. Lugd. Bat., 
IV, 81 = Txnom, phytoerenoidss , Kurz, in Tydsch. Nat. Yereen. 
XXV. 

CAPPARID EAS. 

e. Capparis roydsisofolia, n. *p.— Frutex scandens, g la- 
berrimus ; folia oblonga v. elliptieo-oblonga, breve et crass© petiolata, 
basi nptundata v. obtusa, apice obtusiuscula et mucronata, sub* 
ooriatea, 6-8 poll, longa, glabra, in sicco AavesoentiA, subtus nefvis 
phmunentibus percursa et laxe reticulata ; aculei stipulares, breves, 
patentee, stricti ; flores 4 — 5-ni, supra foliorum axilla orientes f breve 
pedicellati, racemum terminalem formantes ; sepala marginibus 
laaata % petala dre 6 lin. longa, obovato-lanceolata, floccoso-pube- 
rula ; gyhophorum abbreviatum, ciro. i Ha. longum, unacum ovario 
glaberrimum ; stamina numerosa ; bacc»...-rS5ain (Teysmann, 
fe Hort. Bogor.)— A very distinct Vpeciea, closely resembling in 
Jfcjiage Roydsia suaveolons. 

CappariB flavioans, a. sp . — Frutex habitu Cadaba Indir 
noveUis omnibus unacum foliis fulvc y. flavicanter tomentoais, 
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aeuleis brevissimi*, wt is, pat^itibus ilrtnatue ; folia vari&bili*, 
obovata, oblonga v. subcune&to-efeovato, bad rotundata, acuta v. 
obtusa, breve at gracile petiolata, \ — 1, rare H poIL longa, reiusa 
V. obtusa, chartacea V. coriacea, j uni ora dense fulvo-pubeseentia, 
mox glabrescentia, nervis subtus prominentibus ; floras parvi, 
solitarii v. gemini, pedioellis 6-8 liu. longis dense fulvo-tomentoai* 
suffulti, vulgo in apicibus ramulorum brevium tomenfcosorum sit! 
et saepius racemum v. corymbum spurium fonnantes ; sepala dense 
fiilvo-tomentosa ; petals extus glabra, intus dense lanata, circ. 4 lin. 
longa ; gynopborum crassum cum ovario dense fulvo-tomentosum ; 
baerse pid maxim! magnitudine, pubertilm, ovate, apiculate, 2- 
loculares, looulis monospermis. — Siam, near tlie village Kankian, 
Radbdri (Teyamannin Hb, Bog ) 

VIOLA CEAE. 

8. Alsodeia longiracemosa, n. $p — Arbusouia parva v. 
firutex glaberrima ; folia decidua, oblongo-lanceolata, breve et gra- 
ciliter petiolata, utrinque acuminata, serrata, chartacea, glabra ; 
racemi elongati, 3-5-poll, longi, parce puberuli ; flores parvi, vires- 
cente-albi, pedicellis stricftis longmsculis suffulti ; calyx puberulua ; 
capsulso pedunculatm, glabrte.-Sffartaban (Dr. Brandis.) 

POL YQALEJE. 

9. Poly gala arvensts, Will d. — There exists great uncertainty 
amongst the different varieties of the above species and others near- 
ly allied to them, especially with regard to P. triflorc* of Li nn 6. 
*Mr.*E dgeworth has seen the authentic specimens of P. tnjlqra, 
and declares them to be P roamartntfoha . If this # be the case, 

P. arvetms would really have to be identified with P. htflora , as Dr. 
Anderson has done in his ° 1 Florida Adonensis but P. FahM* 
ana, ertoptera and their allies cannot, in that case, be etmteeted 
with it, on account of the very different structure of the" wings, * 
By the form of the latter many Indian forms, now described trade* 
different names, might be brought together Into natural groups. 
Thus we should obtain for the group with thick herbaceous 
green and acuminated sepal- wings, P. glomerate and P. artehne 
with a long series of synonyms, all these having short raoesheei 
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* 

those with elongated racemes woul$ be P. cifotio, WA„ P. dongakh 
Heyne (including P. macrostaehye ) and P. Wightiana, which latter 
requires dose comparison with the former, — The other group with 
coloured thin obtuse and usually petal-like wings would comprise 
P. Vahliana, P. Hcyneana and P. Javana (the 2 latter species being 
rather too dosely allied), P. Perricana and P. degam (induding P, 
Khasyana, H aesk.). The latter species forms to some degree a 
connecting link between the two groups. 

GUTTIFERJE. 

10. Dismttyma fabrile , Miq, Suppl. FI. Sumatr., 496, {Gar- 
cinia fabrtle , ejusd., in Ann. Mus. Lugd. Bat., I, 808), is not different 
from G. cornea, L. 

11. Xanthochymus cannot be retained as a genus, different from 
Garcima , for there occur pentamerous and tetramerous flowers 
on the same tree of X ptctortus , as I had several times the oppor- 
tunity of observing. 

12. Calophyllum cymosum , Miq., ’Suppl. FL v. Sumatr., 497, is 
the same as C. spectahle , W i 1 1 d. 

18. Calophyllum phctpes, M i q., Suppl. FI. v. Sumatr., 499, is 
identical with C. pulcherrmum , W 411 . 

TERNSTR (EMI A CEJE. 

14. Termtreemia macrocarpa , Scheff, in Obs. Phjt., 15, does 
not differ from T. Penangiana , 0 h o i s. 

15. Schima crenata , Korth., Yerh. Nat. Gesch. t. 29, 143, 
is undoubtedly identical with Roxburgh's Gordoma oblata , 
(Tl.Tnd., II, 672) ancfthe name shculd, therefore, be changedlnto* 
Schima oblata . * 

DIPTEROCARPEM 

16. Dipterocarpue tuberculatui, Roxb., FI. Ind., II, 614; DO. 

♦ Prod., XVI, 614,— differs from D, grandtfoUus, Miq., simply 

in having the leafbuds, the leaves underneath, and the inflares- 
senses quite glabrous, not puberulous ; the fruits are the same in 
both species. 

17. Ihpterocarpus cordifoltue, W a 1 1., in DC. Prod., XVI, 612. 
*~De Candolle describes this species^ having winged fruits, bu 
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I suspect these fruits must have Woe by some mistake to the leaves* 
which latter are decidedly those of D. oMutifoUuc, T e y s m., in 
Miq. Atm. Mus. Lugjl. Bat., I, 2ft4 ; DC., 1. o. 608, 

18. DipUrocarpu* pilotus, Roxb., FI. Ind., II, 616; DO. 
Prod., XVI, 614. — I have no doubt that D . Bandit, X or th., is 
the same species as the above. The fruits are llike, the flowers of 
the former, however, unknown. Amsopftra Palcmbantca , Miq. (only 
leaves) is not distinguishable from some forms of D. ptlostut. 

SYNAPTEA, Griff. 

* 

Calycis tubus brevissimus, toro adnatus, lobis roanifoste valvatis 
subaequalibus. Stamina 15 — 18 ; filamenta minima, anthoris 
breviora, connoctivum glandula brovi acutu terminatum. Ovarium 
calyci adnatum, 3-loculare, stylus filiform is, stigmate capitato-tri- 
lobo. Calycis fructigori lobi 5, omnes aucti, quorum 2 multo 
longiores. Nux globosa, matura calycis usque ad J partom longi- 
tudinis adnata, monosperma. 

19. Synaptea grmdifiora % (Uopm grand {flora , Wall, DO. 
Prod., XYI, 634; Sunaplea odorata , Griff., Not. Dicot., 616. 
t. 585, A, f . 5 ? I cannot follow Bentham and Hooker in 
their identification of this species with Vatica Ch mentis, as tho 
authors do not Btate, whelher they have seen Linao’s specimens. 
It is impossible to retain this species in the genus Vatica , on 
account of tho distinctly valvato calycine lobes, &c , so perfectly 
dissimilar to what Lamarck has figured. With IIopea f where 
De Candolle places it, the specie* has nothing to do at all, but 

» it evidently very similar to Aninoptera . • 

8. Bmtamemte (Anisoptera Bantammsu H a is another 
species which is very nearly allied to the above but at once distin- 
guished by the much broader lobes of the calyx, &c. 

20. Shorea leucobotrya , M i q., Ann. Mus. Lugd. B#t., I, 218, 
and 8k . oltma , Wall., apud DC. Prod., XYI, 629, are one and 
the same species* 


PABA8HOREA, n. gen. 

Calycis tubus brevissimus. Stamina 12-15; filamenta antheria 
breviora, sequalia ; anther© oblongo-lanceolate, connective in 
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tiraoronem minutam producto alnatee. Ovarium liberum, 3* 
loculare, stylus flliformis, stigmate^nmcato. Tubus calycis frocti- 
feri haud auctus ; lobi calycini B, valvati, basin versus attenuate 
omnes valdo aucti et aliformes, aequales v. 2 paullo brevioree, 
subpatentes. Nux monosperma, libera, nec loborum basibus arete 
contorto-cincta, ut in Shorea. — Arbores ingentes, foliis lucidis et 
floribus albidis dense racemoso-paniculatis. 

21 . Parashorea Stellata, n. sp . Arbor ingens, glabra; 
folia ovato-lanoeolata, acutiuscula v. apiculata ; lobis calycis fructi- 
geri aliformes, roquales et fubpatontes ; nux ovata v. oblongo- 
ovata. — Martaban (Dr. Brandis). 

22. Parashorea lucida ( Shorea lucida , Miq., Suppl. FI. Sumatr. 
487), difFors from the former by the smaller more shining 
leaves, which are shortly acuminate. It has also the wings 
of tho fruitboaring calyx shorter and broader, and the nuts are 
smaller and almost globular. 

A third species of Parashorea will be Shorea Jongtsperma^ B x b., 
(DC., Ind, II, 618) which has the nuts longer than any of the 
foregoing two species, but nothing is known of it except the fruit. 

28. Shorea Siamensi* , Miq., Ann. Lugd. Bat., I, 214; DO. 
Prod., XVI, 631, is identical with Pentacme suavis , DC. 
(Prod. 1. o. 626) and the name has, therefore, to be changed in 
Pentacme Siamensis. The tube of the fruitbearing calyx remains 
unchanged, with all the 5 lobes wing-like enlarged, two of them 
about J shorter, the remaining 3 about 4 mch long, obovate- 
lanceolate, obtuse, very narrowed towards the broad imbricate 
ba*je, glabrous ; nut ofoid, acuminate by the persistent style, • 
glabrous. # 

MALVACEJE. 

24 . Decaschietia parviflora, »< #?. Suffi-utex ? v. herba 
perennjs, ramosus ; folia oblongo-lanceolata v. oblonga, louge 
petiolata (petdolo fere pollioari gracili pubevulo), acuta, obsolete 
dentatA, coriaoea, supra dense puberula et soabriuscula, subtus 
«|bo- v. gilvo-tomentosa ; flores parvi % iis Urenw lobatic non 
ttbrimSes, breve rigideque pedioellati, in axillis foliomm superiorum 
solitirii et racemos terminates formant©*; # involucri phyHa calyce 
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multo breviora, linearia, rigida,9puberula ; calyds lobi a bad lati 
lanoeolati, acuminatiasimi, media valde oostati, 3—4 lixu longi, 
dense puberuli ; capsule© dense sfcupposo-tomentos®. — In the 
jungles of Kanbtiri, Siam (Teysmann in Hb. Bogqp, 6979).— 
A very distinct species, not unlike in habitus to certain TTrmm. 

STER CULTA CEJE. 

26. Helicteres plebejA »• *P- Fruticulus, partibus juni- 
oribus stellato*scabrig, gemmisque canescente tomentosia ; folia 
ovato-lanceolata y. ovato-oblonga, breve graciliterque petiolftta, 
basi rotundata, circa 3 — 5 poll, longa, magis minusve regulari-den- 
tata, acuminata, membranacea, supra parce hisjudula v. sub-glabra, 
subtus minute stellato-liispidula ot scabra, juniora, rarissim© 
etiam adulta, donso canesconte-tomentosa ; flores purvi, flaviduli 
v, pallid© liladiii, brevo pedicellati ; oymi paueiflori axillares 
stellato-puberuli graciles ; calyx cimter 2J lin, longue, parce 
stellato-pilosus ; petala calyce paullo longiora; capsulae 8—10 
lin. longte, stollato-tomentosK) ot muricatce, c arpollis mox separa- 
tie et subultttis. — Arracan, frequent in the Pynkadd forests of the 
lower sandstone hills in Kolodyno valley, &o. 

TILIA CEJE. 

26. Brownlowia argentata, n. sp. Arbor parva ? parti- 
bus omnibus novellis argenteo-v. subcupreo-lepidotis ; folia ovata 
v. late ovata, 4—5 poll, longa, petiolis 5 lin. usque ad 2 poll, longis, 
lepidotis demum glabrescentibus suflulta, acuminata, basi rotundata 
jr. eqJ)cordata, coriacea, supra glabcirima, subtus argenteo-lepidota 
et femigineo-punctata ; paniculro elongatee, racemifyrmes, termi- 
nates et axillares, argentoo-lepidotflo atque glabrescentes ; flores 
2i lin. circiter longi, breviuscule pedicellati ; calyx ferrugineo- v. 
argenteo-lepidotus \ carpella juvenilia lepidota, — Moluccas, Bdrfl 
Okie (Teysmannin lib. Bogor.). Atdnlaut inc. 

27. Zeptonychia glabfa, T u r c z., in Bull. Mosc., 1858, 1, 22% is 
evidentteih© same plant as Qrcwla keteroolit <*, 32 x b., FI. Indr., II, 
690, ancL^riU, therefore, have to be called Leptonydtfa heUroolita. 

28. EclUnocarpu* mures, Tb th., (Linn. Soc. Proc. v. Suppl. 72) is 
the same as E. Sujun, Bl., Bydr., 56. The only diflfetenee, 
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which I can point out between tie two is^ that in the latte* the 
prickles of the capsules are very Crowded and in the forme* very 
lax and distant. 0 1 o s, and ajSer him B © n t h a m, describe the 
prickles of£. Stgun as subfoliate, but this is evidently a misprint 
in 0 1 o s’ Treatise for “ subfalcatis. 7 * 

29. Elaocarpus Onffilhu ( Monoeeras Griifithii, Wight, III., 

I, 84). “To this I add as synonyms; Monoeeras trwhanthera> 
Gr i f f., (Not., Dicot. 618, t. 619, f. 3),3f. odontopetalum , M i q., Suppl. 
FI. v. Sumatra, 409, and M. holopetala , Z o 1 1. etCumm., in Bull. 
Soc. Mosc., XIX, 496. I am not quite sure about the identity of 
Monoceras leticobotryum , M i q., 1. c., which differs from the above 
simply by more coriaceous leaves and the densely silky-villose 
ovaries. Prof. M i q u o 1 says that the anthers are furnished with 
two bristles, but authentic specimens show only a single one. 

30. Elaocarpus Jionbmdus , B 1., Bydr., 120, Miq., FI. Ind. 
Bat., 1-2, 210. To this species belongs E serratus, Rx b., FI. Ind., 

II, 696, as a synonym. 

LINEM 

81. Erylhroxylon Bu ; manicum , Griff, Not. Dicot., 468, 
t, 681, f. 3; to thiB belongs E. triusuui, Bauei apud Teysm. 
etBinnend. in Tydsch. v. Naturk. Ver. Ned. Ind., XXVII, 71. 

QERANIACEM 

32. Oxalis (Biophytum) gracilenta, ». sp. Horba annua, 
delioatula, erocta, eauli nudo ciro. 6-pollioari gracili, nonnunquam 
subaSnulis v. caulescent ; folia abrup^e pinnata, peticftis filiformibus, 
foliola 5 — 8-jtaga, lutescente-viridia, tonera, oblique oblonga v. 
ovata, utrinque magis minusve truncata, mucronulata ; pedunculi 
axillares, plerumque 4 — 6, et foliis breviores, glandulosi, apice 
iniraasato umbellom paucifloram gorentes ; floras minuti, aurantiaci 
v. lutei j sepala lineari-subuluta, 3 — 5 nervia ; capsulse obovatse ; 
soxtiina minuta, iis Ox . sensitives dimidio minora, tubereulata, rubes-** 
oentia. — Chittagong * frequent along the roads of the station, under 
the shade of trees ; Western Bengal, Si^rim-Terai, &c. 

The species is easily distinguished from Ox . seneitwa by its Am* 
demess and the uniformly and irregularly tubercled small seeds. 
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between AtahnUa and Paramtyn^a. The shape of the anthers, 
whether oblong or linear-oblong, Ban surely not be of very great 
importance. The torus is in Atdlantia Mismnis equally raised and 
stalk-like as in any true Paramignya. The general habit of both 
genera is exactly the same. A. monophylla certainly has a very 
peadiar calyx, but even this character becomes of loss importance 
when wo compare such forms as Sclero8tyli$ } and others. 

37. Citrus Hy8trix ) D C., Prod. I, 539. (Lemon Papeda 9 Rum pb., 
Herb. Amb., II, t 27 ; Lmo tuberosus , Eumph.1 cit. t. 26, f. 1 ; 
Lmo form, R u m p h., 1. cit t. 26, f. 3 et t. 28 ; Citrus papeda, M i q.» 
FI. Tnd. Bat. T/2, 530 ; Papeda Humph it , H a s sk., Cat. Bog., 216). — 
Arbuscula v. frutex ramosissimus, spinis brevioribus v. longioribus 
strhtis axillaribus armatus, glaberrimus ; folia ovolia v. ovata, 
H-2, raro 3 poll, longa, vulgo obtusa ct rotusa, subintegra, v. cre- 
nata, glabra ; potiolus 1-lJ, saepius 2-3 poll, longus, foliaceus et 
saepius lamina ipsa major, obcordatus v. obovato-oblongus, basi 
simplox et re vora petioliformis ; flo^es parvi, albi, pedicollis bre- 
vissimis glubris suffulti, fasciculos parvos axillares formontes v. 

* subsolitarii ; calyx parvus, 4- v. 5-dentatus , petala circ. 3 lim 
longa v. paullo longiora ; ovarium obovatum, stylo crasso brevissi- 
mo tormina turn, bacca obovata v. irrogulari globosa, rugosa et 
tuberculata, subinsipida, cortice crassissima lutea. — Sumatra, Pria- 
man (biepenhorst inHb. Bogor. 1375 ) Limau saring, inc, 

This is a woll-marked species. It has very small flowers, usually 
4 or 5 stamens, and a very short style. The leaf-like petiole is not 
seldom larger than the blade itself. 

* Great difficulty is experienced amongst the species of Ottru *, and 

prof, 0 1 i v et*, from whom wo should have expected the best eluci- 
dation of the same, has left the genus as he found it. The English 
and native names are for the present the best distinguishing marks 
and will remain so, as long as botanists fail to define their species 
properly. The difficulty to recognise the real limits of the species of 
C’tlrti*, is I believe, due to the^ fact, that nobody as yet has at4) 
tempted to study the wild growing forms before exam ining the 
cultivated ones. m 

A8. Lmonia pentngyna , Eoxb., FI. Ind., II, 382, =p Burma 
urrata t Wall. * # * 
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MSLIACEM. • 1 

39. Mallea subsccmdms, T, © t B., (Natuurk. Tydech. v. Ned. In<JL 
XXIV), does not differ specifically from M. Rotkri , now Cipa- 
dew laccifkra, Miq., (Ann. Mus. Lugd. Bat IY, 6). — It is chiefly 
founded on the somewhat scandent lial»it. It is a fact, however, 
that many erect spocies assume a climbing or scandent character, 
when transferred from a dryer to a moister climate, or when growing 
in dense moist forests 

40. Didymochiton, B 1. This genus has been incorrectly identified 
with Dywxylon* The distinctive characters ore the following : — 

Dysoxylon Calyx parvus, 4-v. 5-dentafcus, alabastro jam apertus. 
Petala valvata, libera. Anther so 8 — 10, tubo stamineo denticulate 
v. obsolete denticulato inoluseo Ovarium 3 — 5-loculare. Oap- 
Bula pyriformis, loculicide 3 — 5-valvis Somina exarillata. 

Didymochiton . Calyx parvus v. magnus, 5 — 7-sopaluB, sepaiis 
manifesto imbriratis ; petala valvata, tubo staminoo lobato v dentato 
fere usque ad £ partem adnata. Capsula globosa, bacceoformis 
ot loculitida. Somina oxanllata 

Svhizoehiton. Calyx vulgo campanulutus, obsolete 4 -rare 5-donta- 
tus, alabastro jam apertus ; petala valvata v. imbricate, cum tubo 
staminoo lobata v. denlata usque ad J v. ^ partem ipsorum longi- 
tudinisconnataindeque tubulosa. Ovarium 3-4-loculare. Capsula 
vulgo piriformis, loculicido 3-4-valvis. Somina complete v. incom- 
plete anllata. 

Hartighsea excelsa y Ju ss., is a true Dysoxylon . Harhglwa molliw- 
tna, J u s s , and M. august foha , M i q., are* no Dysoxgla, but more 
•probably belong to Dtdymochton, * 

41. Amoora Roliitula , (WA. Trod. I, 119), improbably not 
different from A . Aphanomyxis, R o e m. etSchult, whir h often 
has the leaflets underneath shortly puberulous ; but as I have only 
fruetificating specimens of the former, and no flowers, I do not 
venture to unite them at present. » 

* I restrict the genus Ainow a to those species which have ternary 
petals ; I am not acquainted witk any true Amoora with 5 petals. 

* Also Prof M i q u e i in hi# annals winch reached me only while 
sheets were going through the press, has followed Bent ham and II oolc* 
in thou- identification of the genus. 
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Monosoma , Griff., is Garapa obovata, and Dysoxylen Champion\i t 
H f. et T h. in Thwaites 5 Enum. PI. Zeyl., is a species closely allied 
to it, and most probsbl* the Carapu {Xylocarpus) carnosa , 5? oil. 

42 A moor a spectubilw Miq m An n. Mu&. Lugd. Bat. IV* 
37 » tho male plant ot Auutvia t ucullata, Bo x b. 

43. Wahura trtchoshwon, M i q. 1. c., IV, 60 = Walmra vtllosa, 
WA f Prod. I, 120, (m adnot.) 

44. Heynea frute scene, T. et B., is a good spoeies, not a variety 
of 27. Sumatrana , M i q., in Ann. Mus. Lugd. Bat. IV, 60. The 
latter is identical with 27. qumquejuga, Eoxb. 

OLA CINE M 

45. Cansjera zizyphifolia, Griff., Not Dicot 360, t. 537 f. 1. — 
To this spetios Olax Sumatrana , M i q , (Suppl. FI. Sumatra, 342,) 
has to be referred as a synonym, 

46. Gonocayyum gracile, Miq., Suppl. FI. Sum. 343 (1860), is 
in my opinion the same as Platea Gnjffithsiana , M i e r 8, Contr. I, 97, 
t. 17. Prof. M i q u e 1 states that th# former possesses 2 colls in the 
ovary and one ovule. Authentic specimens, however, show that the 
ovary is really one-c elled and to judge fiom the sterile fruits, 2- 
ovuled. The abortive seed in the fruit is suspended from the apex 
just beneath the acumen, and there can be observed also the rudi- 
ment of the second superposed ovule. There appears to me to be 
also no doubt of Phlebocalymna , Griff., and Gonocorynm, Miq, 
being identical. 

G, Lobbianum {Platea Lobbiana t Miers, Contrib. Bot. I, 97, 1. 17), 
is a second species of this genus. » 

ILCINBJE, % 

47. Ilex daplmephyHoides, n, —Arbor magna, novel- 
lis parce pubescentibus ; folia oblonga v. subovato-oblonga, petiolis 
oirciter pollioaribus, tenuiter acuminata, basi saepius parum ina> 
quali-rotundatav. obtusa, int^gra, coriacea, 4—5 poll, longa, punc- 
tata, Bupra nitida, subtus glauca, transverse ©venosa et reticulata; 
floras ViTesoenti-albidi capitulum xnagis minusve densum axillare 
pedunculatum formantes; pedicelli breves, minute pubescentes, 
cra$si ; pedunculus 1 pollicaris, apice incrassatus et dense 
bracteatue, puberulus ; ealycislobi corolk adnati, minuti,rotundati, 
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pubeseentes et dense cfiiati ; pefala 5, nonnunquam 6—7, oblonga, 
obtusa ; stamina 10, ineequalia ; anthers! 5 interioros sessiles 
v. subsessiles et vulgo minores, 5 exteriores majores et filamentis 
insequilongis saffultee; ovarium glabrum; drupeo — Sik- 

kim Himalaya, in the oak forests of Tongloo, &e. 

CELASTRINEJE. 

48. Eronymu* Javantcus , B 1, Bydr. 1146, I am unablo to 
distinguish from this E. Sutnah anus, M i q., FI. Ind. Bat. I 2,580, 
and E Bancanus , Miq., Suppl. FI. Sumatr. 513. 

49. Mtppocratea angulata , Griff, Not Dicot., 473, t. 581, f. 1, — 
appears to be a now spocies of Evovymm which might be called 
E, Gnffithu. 

50 Nothomeshs Sumabana, Miq, Suppl FI Sumatr 531 ©t Ann. 
Mus. Lugd Bat. Ill, is the same as Chlasttm fobusfus, Itoxb , FI. 
Ind I, 626, and is also identical vith Kurrtmta pulihcn ima, Wall, 
— As Roxburgh’s narn^is the oldost, the tree will have to be 
named AT. robust a. 

Is it possible that K pamculata , A r n , is the same as Pyrosper - 
mum calophyllum, Miq.? The foliage of the latter resombles vory 
much that of K ’. Zeylamca . 

51. LopJwpetalum, Wght. — This genus appears to have been 
mixed up with true species of Evonymus, such as E. grmdiflw us, 
and its generic characters became on this account rather unin- 
telligible, This also appears to be the cause that a new genus 
JKolcoona , T h w., was proposed, which Mr. T b w a i t e h has oorrectly 
placed in the Utppocrateacea. * 

The genus might be dividod into 2 natural groups, the one with 
fimbriate or lamellate petals and large flowers ( Lophopetalum) t the 
other with naked petals and small flowers ( Koh)ona ). 

REAMNEM. 

• 

62. Zizyphus Eorsfieldii, M i q., FL Ind. Bat., I, 643, is evidently 
the same as Z. gldber , R o f b., FI. Ind. Bat., I, 614. 

47. Z%zyphm ornata , Miq., FL Ind. Bat., I, 642, is identical 
with Z* cahphylla, W a 1 J. <in R x b. FI. Ind.). 
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AMPUL W EAS. 

53. Cmm hast atm , M i q., in Sftppl. FL Sumatr. 517, is the same 
as Vitis giabetnma, W a 1 1., in R x b. FI. Ind. (ed. prior) H, 476. 

54. Jlfie pentagona , Voigt, in Cat. Suburb. Calcutta, 28. (Cts- 
mis pentagona , R o x b., FI Ind.^ T, 408). This species is very frequent 
in the forests of Arracan, wliore I found it flowering. I add the 
description of the flowers to the short characteristic given in R ox- 
burgh’s Flora, 

Fiores pnrvi, fiaviduli^ cymulas glabras simplieos v. raro subcom- 
positas oppasitifolias formantos ; podiceDi oire 1 -1 £ lin. longi, crassi, 
glabri ; calyx truncatus ; petala 4, oblongo-lanoeolata, cucullato- 
acuminota, lineam foro longa, blamina 4; stylus *bre\iusc ulus, 
simplex. — It is a very distinct species with glossy obtusely 5- 
anglod and thick stems, and may be placed near V. repms, WA. 

55. Titi 8 elegam, Kurz, in Nat. T^dsch. v Ned. Indie, is the 
same as V. cinnamomea , Wall,, in R o x b. FL Ind. 

HA PINDA VEJE 0 

56. Schmiedelia aporehca ( Ormtrophe Apoi eiua y R o x !>., FI Ind. 
IT, 264.)— Fruticulus 2-3-podnlis, novellis pubescentibus ; folia 
majora, 3-foliolata, potiolo 3-5-polliuiri parce pubescent©, foliola 
oblonga v. obovata, cuneata, lateralia sub-imetpialia, breve crasseque 
petiolulata, brevitor acuminata, 6-8 poll, longa, remote irregularique 
©errata, membranacoa, glabra, nervis subtus plus minus pubescen- 
tibus ot supra dense fulvo-villosis ; floras parvi, flaviduli, fascieu- 
lafci, pedicellis brevibus gracilibus glabemmis, bracteis longis line- 
ori-subulatis hirsutis pustonti ; raoomi robustiorhs, simplices, axil- 
lares, fulvo-villosi, petiolis breviores j petala obovato-cuneata, 
emarginata, intus supra medio valde lanata ; filamenta glabra v. 
basi lanata ; ovarium villosum ; drupto abortu vulgo solitariee, 
raro geminso, pisi nmjoris magnitudine, globose©, miniatee, luci- 
d**\ — Very frequent in the Forests of the lower hills of Arracan, on 
sandstone, up to 1200 feet. 

This species is easily recognised* amongst the trifoliolate forme 
with pubescent raehis by the long linear-subulate bracts. 

SABIACEAE. 

57. Saha 9 flonbunda, M i q,, Suppb fl Sumatr, 521, is the 
name as Mdioma simphafoha, B 1. 
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ANACAMDIACJEjS. 

58. Mangifera sykattca, E x b.^Fl. Ind* X, 644 — Prof. M i q u e 1 
has incorrectly identified this species with M, Indica , £., from which 
it is at once distinguished by the very diffeient white flowers, the 
disk, and tho aouminated fruits. * 

59. Mangifera Borsfieldn , M i q., FI. Ind. Bat. 1-2, 632, is the 
same as M. foetida } Lour. $ 

60. Semecarpus acuminatus, n. sp.— Arbor glaberri- 
ma ; folia ounoato-obovata v. cuneato-oblonga, basi angustati ob- 
tusa v. acuminata, J-l ped. longa, petiolis glabris 1-2-polliearibus 
acuminata, intcgra, subchartneea, utrinque glabra, subtus glauea, 
norvis tenuibus sod acute prominentibus vonulisque loxis et eon- 
spicuis roticulata ; flores parvi, pedifollis 1-2 lin. lougis graoflibus 
glabris, racomulosi, paniudam terminalem vamosum gracilem et 
glaberriniam foliis breviorem formautos ; calycis dontes lati at 
acuti ; petala lined longiora, oblongo-lanoeolata, acuminata ; discus 
fulvo-v. llavescente-hiispidus ovarium glaborrimum ; nux oblique 
oblonga, latior quam alta, podooarpo carnoso ipsius magnitudinis 
miniato suffulta. — Very frequent in the Forests of Arracan, on 
sandstone, up to 1000 ft. elevation ; also iu Chittagong. 

61. Swtnfoma Griffiths, (Sw. sp., Griff, in Dueh. Eev. Bot. 
II, 330 ; Walp. Ann. I, 200 ; Astropetalum sp . 2, Griff. Not. 
Dioot. 412). This species is vefy different from Astropetalum 
sp. 1, Griff., Not. Dicot. 411, t. 565 f. 2, b-d. The leaves 
are uniformily green and glossy, the pedicels 3 to 5 lin long, 
petals about 2 lin. long, while the latter, which is identical 

•with 8. Schtcencku, T. et B.,^(in Cat. Hort. Bog. 230), has the 
leaves underneath glaucous and opaque, the pedicels only i to 
1 lin. long and the petal* hardly aline long. 

62. Rabergia hirsuta r E x b , FL Ind. II, 455, (1832), is the same 

as Phhbothiton externum , Wall., in Trans. Med. Phys. Soc. Calc. 
(1834) Vll-2, 231, now referred to Tapiria hmuta. * 

CONN All A GEM. 1 

63. Connarus mopocar^usj WA., Prod. I, 143, (non Linn.), is 
not a Cannon**, for it has a sessile follicle and glabrous panicles, 
and may most probably be* the same as Maurea santaloides. 
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64. Rowryp datyphyUa, M i q., Stippl. FI. Sumatr. 528, is a syno- 
nym of Cnestis platantha, G r i f f.,*Not. Dicot. 484, to which also 
C. ignea and follow, Planch., belong 

Cnestis fammca (errore typico flamxnea) Griff , 1. c. 433, t. 608, 
f. 2, appears to bo the fruiting stato of G. platantha. 

What is Cnentie ramtflora, u r i f f , 1. c. 432, from MeTgui ? It 
differs from the abovo in being low shrub and in having the 
leaflets alternate and acute. 

65. Connarm Diepenhorstii , M i q , II. Sumatr. 629, is identical 
■with Tamorhlana Dupenhoretu ; and Rourea acuhpetala , Miq, 1 c. 
628, is the same ns Tasmachhma acuttpetala . Both species are very 
different from T. Gt (Jfit/m 

66. Ttoosfuytkia emgularis, Miq, Suppl FI. Sumatr , 531. As 
a synonym of this I have to note llemiandt ma JJot neaisn, Ilf, 
in Linn Trans. XXITJ, 171, t 28. Both are suiely the same 
plant, and not only nearly allied, as suggested b} Prof. M i q u e 1 
in Ann. Mus. Lugd. Bat. Ill, 8S V ( 

LYTHIURIE.TS . 

67. Ammannia (Rotala) dentelloides, ». */>.— ner- 

buloo habitu Dentellm tepevtie vmdes, prostrnt®, 2-4 poll, altro, 
glabri© ; folia opposita, obovato-linearia v. bnearia, basin versus 
attenuota, breve petiolata, 3-4 lin. longa, obtusa ; flores solitarii, 
sessiloo ; -calyx fructilor lj lin. foro longus, viridis, 5-costatus, 
6-fidus, 1 acinus lancoolatis acuminatis sparse eiliolatis ; petala 
minuta, albida v. parum cyanescentia, eroso-ciliata ? capsulse 
*ndus8D. — Frequent in t Northern Bengal, as in ^Purnoah, Kissen- 
‘ gunge, Titalaja up to the Sikkim' Terai, in dried up ponds and 
xicefields. shortly after the rains ; also in Behax, and Arracan in 
Kolodyne valley, Akyab, 

In habit resembling A. pygmow, Kure, which I found 
abundantly all over Bengal from Calcutta up to the base of the 
Himalaya, as also on the Bajmehal hills and in Pegu. The purple 
very differently shaped calyx, and the usually reddish stems and 
leaves of A. pygnuta readily distinguish this from A, dentelloicU ». 

JSEGON1ACEAS 

68. Estonia Maktharica, R x b. ; FL III, 648, and Caspar** 
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oUyocarpa y D C M Prod.«XV/l, 276, axe one and tlie same plant ; and, 
tliereforo, the name Jfeg. Rajrlnipghii, D (X, 1. u., 398, may be the 
most appropriate one for it. • 

FICOJDEAB* 

69. Ti yphet a piontrata, 13 1,, Bydr., o 19 ; D C. Prod. X1II-2, 424, 

is A foil ago OhntiAy A. Rich , FI. Abybb. I, 48. * 

ABALIAVEM 

70. Ilrasmiopnib pal ma ta y (P anas palmatum, Roxb., FI. Ind., II, 
7 I) Tliis spot i os is identified by j)r. 8 o e m a n n with B . /lain la } 
blit this lurtci lias quite tlilloient loaves and tlto younger parts &c. 
wlnti^h-toiiientobo, while in 11. pal mat a they aro all of a rusty 
colour. The albumen is decidedly oven and not ruminate. The 
fruits usually contain only a single, seldom 2 porgamacoous pyrenoa. 

VAVH1FOLIAVEJE. 

71. Lonicera (Lycesteria) gracilis, n. *p. Glaberrima, 
Mibscnmlons, ra mis graeili Inin, teretihus ; folia ovato-lancoolata v. 
oblougo-lancoolata, cire. 3-1 poll, louga, aouininatissimu, mombra- 
nucoa, renioto dontieulatft v. subintogerriina, subtus glauca; spiero 
breves, axiUares, anlitaria*, graeillimcu , floros disticlji, viroscoule 
albidi, sessiles, in axillis bractoolarum solitarii ; bractoohe 
oblongo-lanrcolatce, &c uminatn> t glaberrimm, ovario multo brovioros ; 
corolla 6-7 lin. longa, mfimdibuliformis ; baocie glabrtB, longif udi- 
naliter eulcato-striatie. — Sikkim Himalaya, in the sub tropical 
forests of the Bunno valley towards the P^ialloot, not uncommon. 
1 tTiouglit at first, 1 might oonfparo this species with L. glaucophyllay 
H f and T lu, but judging from tho description only it differs 
in every respect. It is a Layccutwia, a genus which, however, 
does not seem to me to differ from Lotneera. 

CAMPANULA CEjE. 

0 

72. Lobelia dopatrioides, n. *P- Horba orecta, glaber- 
rima, simplex v. parco ramose, i pod. alia, caul i bus succulentis 
obsolete angulatis ; folia mferiora, soepius suborbiculoria v. oblougo 
obtusa et minora, superior^ lanceolata v. vari » 6 oblongo-lanceolata, 
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in petiolum brovissimum ftttenuata v. subseseilia, i-1 poll, longa v. 
breviora, acuminata v, subacuminaita, vulgo grosse sorrata, herba- 
ria ; flores conspicui, pulcherfime coerulei, longe gracileque 
podieellati, racomosi ; bract eola> lineareB v. subulate, pedicello 
4-5 lin. longo breviores ; corolla 2-2 J lin. longa: labii inferioris 
trilobi lobi oblongo-lancoolati, obtusiusouli, concavi, medio bigib- 
bosi* ct ibidem linois 2 albidis notati ; ealyeis laciniao linearos, 
fcubi corolla© longitudine v. pauio broviore* : filament a basi 
puberula, anthem) apifibus lanato-punicillute. — Frequent umongat 
long grass along the borders of the left-bank of Kolodyno river, 
towards Tentroop, Arracan. 

This spoeios is very noarly allied to L. Griffithii , and may pos- 
sibly turn out to bo a Luxuriant state of it, but it has truo leaves, 
and the flowers are much larger, 

A OANTJIA CEAE. 

73. Nehonia tomentom , Diet r. — This spef ies is variously named 
by different authors. Bonth a m udopts Hob Brown’s N. 
campestru , but N. origan oide^ Eoo m. et S c h u 1 1., ( Just icia 

origanoidcs , Vhl.) and Jubticia mimmulanaefoha , Yhl., ore both of 
much older date, and as the first name is comparatively the more 
appropriate one, it may with advantage be adopted There are 
more such species, for which the oldest namos have priority before 
others, more recently introduced into botanical literature. From 
the libt of Dr. T. Anderson’s Indian Aca^tiiaoeae I would 
now note the following : — 

Ebermaicra argentea , XE., is the same as E. hnceolata , Ha ask., 
to which also Jff. trichoccphaIa } M i q., belongs. 

Ebermama relutma, N E., is E. tncana , H a s s k. 

IJygrophila spinosa , T. And., is H. long i folia ( Barlema longi- 
folia , L.). 

Hemiagraphi 8 elegans, N E., is Eemiagr aphis Pavala (Ruelha Pavala, 
Koxb.). e 

&tr*bilanthc8 seabra, N E., is S.jthva ( jRuellia fiata y Eoxb.). 

Daedalacanthus tetragonus , T, An d., is D. JSalaccenm ( Eranthemum 
Sahh'cense, Bl.). ** 

Lepidagathw hyalina, N E., is Z. iwurvfi, H a m i 1 1. 
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Blepharis hoerhuaviasfolia, J ues,, is It. Maderaspatemh, Roth., 
(Acanthus MaderanpatensiSy L.). • 

Ju Rt in' a j>ep/oic?es, T. A n d., is J\ Tahlu\ Roth. (1821)«=s7! quin- 
quangularisy Koen. apud Roxb. (1820). — 

JRhinacanthus t omniums, N E , is Jl. nasnta (Jmticia nasuta, L.). 

Graptophyllum h or tense, N. E. is G. pidum, N. E., apud Griff., 
Not. l)icot. 139 (Judma jiicta, L.). 

JEi an the mum crnvdatum , W a 1 1., is JS. latifoUnm (Judina latifolia y 
Vahl., Synib. II. 4.) 

Eranthemum Andnsonii, Ilf., Bot. Mag. t. 5771, is E. Blurnei , 
Toys m. 

An/dmsia Pin /a hit, T. A n d. is A Nevsiana , N. E. 

7i. Acanthus longibracteatus, «. */>.-— riorba annua 

dccumbens v. udsccmleiis 1 • 1 J pedal is, caulibus torotibus potiolis- 
que 1 2-pollicnribii* druse puberulis ; folia lougo potioluta, ovato- 
v. i lliptico-oblonga, utrinquo uiuta, basi eubimoqualin, 5-0 poll, 
longa, mombrnnaeoa, romojo dontata ot inter dentes curvatos 
mil ml e setnlosn, supra spursc hirsutulft, subtus bocuh norvos Hub- 
pubosomiia ; spicao feminities, im A. leucodaohji siniillima>, 
rhachido pilosa , bructem ad spiew basin brovoH, lancoolattt), aeu- 
minutse, integrity Morales J poll, longfc, obovato-eunoateo, apico 
obtusi^siimr* ot ppiiioso-mueronaltt), latoribus utrinquo 2-3 dontibus 
spinosis niuuitce, puboscentos, 3-5-norvicc ; bracteolro osquilongie, 
angusto linearon v. subulatco, pilosio, integren , eolyx ulfro poll, 
longus, adpresse pubescoiis et norvosus, segment am informs pro- 
furnlo 2-fidum, lobis lunceolutis acuminatis*; corolla oircittr 1 J poll, 
•longa, 5-loba, fipico minute adpressoquo liiftpida, oxlus glabra ct 
loborum inurgmes versus subpilosa — l*ogu (Dr. Bri*idm ) 

75. Phlogacanthus insignis, U. ^.--Suifrutex glaber 
caulibus subterotibus nlbi*< lineis 4 ole vat is uotatis ; folia cuneato- 
oblonga, breve acuminata, basi cunoala v. uttonuata in potiolom 
brevem contract a, ml^gra, mombranacea, glaberrima, 7-8 poll, 
longa ; racemi tom modes, petiolis circiter diiplo v. triplo longiores, 
minute puberub v. glabri ; bracteolm lineores, acuminate/ sub- 
tilissime puberee, podicellis bilinoalibus duplo brevioros ; calyx 
basi paullo sphericus, sogmentis linearibus acuminatis coriacois 
puberis circiter 2 lin, longis 4 corolla pollicoris, puberula ; tubo amplo 
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calycis longitudino, lobis lanoeolatis ucutie, -superioribue breviori- 
btiH, intuH fauce ©t ad tilamentonsm insert iononi tombaeino-villo- 
feula ; capsulrc lignoseo, iis Ph. *thyrnflorw si mi llim a 1 , pollieares, 
circa 10-spcrmu. — Pegu (Dr. Brandis.) 

7(>. JusUua Jiavndn, Kurz. — Plant a aim ua, erect a, glabra, 1-2 
pnd alta, simplex v. pare© rmuosa ; folia cuneato-oblonga v. 
cunouto'ulliptico-obloijga, hossjIiu cum busi rotundatu auriculata, 
acuminata, Integra, fluccidu, membrnnucea, hitescent© viridia, 7-10 
poll, longa, utnnquo minute lnmoluta . flores sessilos v. sulmessiles, 
inierrupto spioati, panicidam pubcrulam toimmulem busi foliolis 2 
breviter potiolatis lanceolate parvis ‘uippoitam formantes , braetei© 
bract oohvquo mmuko, luicuri-MibuluU©, gluuduloHo-pubcruke *, 
caJ\cis sogmenta linearia, obsolete ulbido-murguiuta, mimito 
ndpresso pubuHcontin, uu*. J-l lin. longa; corolla palbdo lutoa v. 
tostacoa, circ. Honiipolliearis, ext ns pane pubeuila, tubo grutili ; 
laluum super ms oblongum, Mibintegj mu ; informs brevius, 3-lobum ; 
uni her arum loculi mleriores basi currato-coriiu ulaii ; lapsula* nrc. 
somipollicaros v. paulo longiore**, parlo stcrili complex aquum fort ilia 
pblonga acuta paulo longiorc v loqiiilongu. i-spornue, dum imma- 
tune pare© glanduloso-puhoscoute-* —Pegu (Dr Brandi s). 

Resembling J. i vasculosa, but at once distinguished from it by the 
sessile leaves, &c. 


tip LA (iJNlL'R 

77. Gymnandra spectabilis. n. sp. Ilorba 1-2 i>edaiis 
glaberrima, eaulibus crassis teretibus apicem versus foliatis ; folia 
radicalia non vhli ; caullna obovato-oblonga, obtusa v. obtusiuscula, 
eeseilia v. bas 1 attonuata semiamplexicaulia, erassa, glaberriraa, 
nervis vonisque subiudistmctis, spicao elougatae, torminalos, dense 
bracteatae ; bruclooe obovutco, sessilos, deorsum majores ot grada- 
tim foliacow, aoutulio, dentatie ; {lores sessilos, bracteolis paullo 
longioros v. miba>quilongi. — Rare in shady rocky ravines on the 
Phalloot, at about 13000 ft. elevation in fckjddm Himalaya. Evi- 
doutlj allied to G. borealis, Pall. , * but this differs by the shape of 
the corollas, which are more than double the length of the 
bracteolos. 

78. Gymnandra globosa, n, ri. VII, Fig. 1 . Horb» 
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4-6-pollicares, glaborrimee, caulibug aphyllis terotibus ; folio radi- 
calia longe petiolata, pinn a tifida, legmen tis lincari-oblongisobtusis, 
eamosula, glauoo-viridia ; spicae torminales, abbreviate, globosm, 
bractcatu* ; bractea* ovato-oblongro, | usque poll, fore lougfo, 
obtuse, nervoste, chart iu uni , tlores... ; cnpsulfo sossiles, 2-lin. 
longa*. — Webern Tibet, Therichun Pa>s, at 15 to 16000 ft. olova- 
tion. tun ought slaty rocks, &r. (Ttovd. TTeydo.) 

This is a \cry distinct species, with large fioworhnnds, in folia go 
resembling some of tho fleshy -leaved species of Cort/rfafia. Pig. 1 
lcprosciit tJie plant in natural size ; la, capsule, natural size ; lb, 
the suine somewhat uiaguiliod. 


I'JCIUlEXAt'KJ: 

7!) ( nmhna Ihj'itm, N < h u 1 l.* — Pi ute\ N<undcnsV ramulis 
ubunguluti*, junionbus luspido pubcwiont ibus, laimilis brevibim 
opposite aulhinbuH toliatis v uphill's sapius spine wenljhus 
urmnfus folia cllipth o-oblong^, obtUHiusculu, petiole* fulvo-pubes- 
icutibus glubiesc entibus gracilibus cm*. 6-4 bn. longis Bull ul t a, 
1J-2 poll, longa. glabra, chaitaccu, supra Im ala uervisquo utiin- 
quo prominent i bus pornixsa, subtus glauca , spine strobilinir in 
ramis rumulisquo terminales, bre\ juscuia* ; brn< tea* mttgmo, luto- 
ovabo, poll it cm longie v. longioros, aMitiustuiie, albidiu ? vouu- 
low, plemm<[ue 5-uervcs ; tlores conspi<ui, lutoi, sessiles j corolla 
cum tubo pollie circiter longa ; tubus gracilis, limbi 5-purtiti 
labium obloiigo-laiiccolatum, valdc product urn, u< utmn ; calyx sparse 
adpresso pubosceus, trumato 5-dontatus. — Siam, Bangkok, m gar- 
lien*. (T o y s m a n n in Hb Jlogor. No. 5S 10) 

VMMULACEJE. 

80 . Primula rotundifolia, AV a 1 1., pi T ml. I r, 1 iiorlm 

pereums, pioiilms nmgms dense ui bo -iunnosn-1 inn cut os is, nunc 5-6 
poJlu ans, nunc 1-14 pedalis ; lolm cordato-rot undata \. lalo ovato- 
cordatu, in specimini bug major ibris 8-81 poll, longa ot luta, obtusa 
grosse dentata, dontibus norviS excuirentibus mucrouatm, Viem- 

# This is the nninc winch 1 fbnnd attached to this giant HOmowhcio in tho 
Library of the Botanic hardens, Bi»ti»n/.nrg, but I am unable, at present, to 
give a rei^ronoe to tho woik in Tfhioh it occurred. 
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branacou, supra glabra, subtus (praesertim juniora) dense sulfureo- 
furinucea: pctioli 3-4 v. G-9poll Iftnga, puheruli, jimiores farinosi ; 
Hcapus pcniuo scriptorica crnssitudinis, puberulus, usque pedalis ot 
ftltior, nonnunquam otiam 5-G poll, tontum ultufi ; floros vcrtioillati ; 
iuvohnri jiliylla linonros podicdlis fruitiferis cut. pollicaribus pubo- 
rulis nmllnlm-t broviorn ; calyx usque nd basin fore profundo 5- 
partitus, laciniis ohlongo-hmeeolatiH, acutiusculis uni-norviis, huI- 
iu roo-fnrinods ; enrol ho hypocratorimorphro lobi ovati obtusi ; 
eapsuho cnlyoo lore duplo longioroa — Sikkim- Iliuudiiyu, under 
shady rocks at the summit of Phalloot, at about 13.300 ft. elevation, 
frequent in fertile black soil. Found only fruits in October. 

It is most probable that this <]»e tics will ran^n with Primula 
proh/ha, Wall., fP. impr/it/lt\, I ungh ) and tluqpnlhes but not 
in the section Alrunlia, where t 1 li ois y has plac e l it 

TITYMELEA CEsE. 

si. Linostoma Siamense, o- *p — Frutox seamleus?no- 

vellis tom entelhs ; folia oblonga v. ovali-ol donga, 4-.3-poll. longu, 
breve petiohitu, petiolis classic tomentellis, bavi acuta v. acutiuscula, 
apice obtr.^a\. ruro subemarginuta, luucromilata, integrn, coria(‘oa, 
supra glabra, v m ner\js paieo toinentclla, subtus fulvo-tonion- 
tolla, non is latoralibus puralielis t onfort i use ulis ; Horen... ; pimi- 
ouhe laxio, lulvo-iomentelLx 1 , terminales ; folia floruha opposita v. 
subopposiru, ruriu* alterna, chaiiaoca, elhptico-hinceolata, 1-1 J- 
poll. longu, petiohshrevisshnis tonicutelli.s fidia, utriuejuo praesortim 
in costa norvisque utriuquo jirominentibus puborula, obtusa, basi 
rotundata ; drupro ovules, pod uiic ulis sursum inorassatis tofiien 1 - 
tellis, nigrosc^ntes, parco adprosso setosro, calyee ckartacoo extus 
tomontelio glabreseeuto inclusno ot perigonii laciniis denso fulvo- 
tomontosis cor on a be. — Siam, Bookit Kathay near Xanburi. Bukit ? 
(T o v s m unn in ITorb Bog. 5986.) 

This species is nearly allied to Laxiosiphon scandens^ which latter 
cannot, however, he retained in that gonfis, differing very con- 
spicuously already in general habit. It forms, along with the above 
species, the genus LinoAoma, a very' natural group, and easily re- 
cognised at the first aspect by the tw'o discoloured floral leavos 
above the base of the long fonder peduncles. Prof. Miquel 
♦ 
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in his Supplement to • the flora of Netherlands India (Flora of 
Sumatra) has established a netr genus of Tuymkusacea:, under 
the name of J'ailara. 1 have before mo authentic specimens of 
the type species and lately, when in Burma, I met the wune shrub 
growing abundantly in the pine forests of the Karen bills at eleva- 
tions fiojn 3 to 4,000 ft. 1 cannot see how the spocios should differ 
from Linobtoma pattciflorinn, G r i f f. 

The following is a conspectus of the species of Znmtoma, W ft 11., 
hitherto known to me. 

Subg. 1. Nuiantha (N etfandm, Koxb., Psiltfa, Mir].). Glab- 
rous, erect shrubs . Halos 10. 

1. L. pant if lot nm , G r 1 1 f , {Psitart Jialhr s, M i q., Suppl. FI. 

v Sumatr. 3jea% c's small, ohovate, obtuse with a mucro. 

(Sumatra, Kiup^ore and Karen lulls m Burma V 

2 Z. dccamh um y Wall. — Leaves rather huge', ovule-buic colute, 
acuminate (Chittagong ami Sjlliel). 

Subg. 2. Linostomu. 'foment ^ce, h< undent shrubs ; sc files 3, 2-eleft. 

3. Z. scamhns ^Lasw\iphon \tandtn^ 11 n cl 1 ) Floial leaves c oiiu- 
eoous, petioles inserted with a broad base to a km>l> on the pedun- 
cle, and reflexed. (Malacca and Burma). 

The floral loaves diller consklorublv from those) of the following 
species, ulthough the general habitus Hiiflic iciitfy agues in both. 
They oro much longer (about 2 inches loug,) in a driod state, 
brownish (not whitish oi straw -coloured,, ligid, the veins and not- 
vonation very glot-^y above, opaque underneath. 

4. Z. S 'lamentte, Kurz, — Floral leaved tliiu, chart arc *>iw, the 

petioles equal and not in the legist thiekenecPinto a knob at the in- 
sertion. (Siam). • 

SC IT AMINE JE. 

82. Globba Arracanensis, n . */».— Ilerba porennie 1-2 
pedaliB, scapis foliutis ; fob a lato-lanceolata, brevisaimo potiolata, 
6-9 poll. longa, glabra* subliis in nervo basin versus nonnunquam 
parce pilosa ; vaginae glabra*, stile at®, lingula lato-producta* trun- 
cata laovi ; panieula terminal) s, vulgo reourva, glabra, bracteis 
lato-ovalibus obtusis lilatinis luovibus usque 6 lineas longis munita, 
raoemuli breviusculo peduqpulati, bractoolis bracteis conformibus 
maguia involucrati ; coroll® tubus brevis, albidus, lobi lilacini, 
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labium bifidum, uum* intense aurantiaonni, «mn (< asm ?) bit ere altoro 
lilacimiui, altoro aurautuuum, lnlmlis obovalu-oblongis obtusis ; 
filumontum arcuato-incurvum, longum, lilaciuum, nudum ; autliera 
elliptico-oblonga, non murginata, couuortivo supra anthoram lobuli- 
formi prod u< to ; capsubo ovativ, calyce ainplo 3-lobulato coronutao, 
hoves ; Bernina minutu, nigru, mmuto puboHcontia, arillo basi 
purvo ftlbo hieoro iustruota. — Very conimoii in the Mixed Forests of 
tlio low sandstone IiiIIh of Arracan, in Akyab District 1 (blind tho 
flowers and fruits m October, 1809. 

This species so much resembles at the first aspect Ghbhtt spafhu- 
lala y It x b., (Mnnhma spathulat(i y 8< h u 1 1 ), that it might easily 
ho taken for it; but it lias tlio panicles termin.il ou the leafy 
Hcapos, and no trace of those long subulate (not spt^^ate, aserroiio- 
ously described by It ox b ur gh) uppondagort onflKh sales of the 
til amentum, and a different anther. 

1IYPOXIDE.E. 

<> 

8 ; h Jlypo.UK* oriluoulcH, K ur/, in Mi q Ann. Mas. Lugd Bat . 
IV, 177. — To this specie, s l refer again Etanquu illta major , Z o 1 1 , as 
a s\ non vm, although Frol. Mi quel suggests that it rather belongs 
to If aai ea y B o ur., than to the former species. My identification is 
based upon autheutie spot linens, and Prof. Miquol evidently 
mistakes the long slender tube of the perianth for a podieel. 

ORClllDEAH. 

81. Didymoplcxis pattens, Grit f. — I have suggested in Dr vSoe- 
nann’s Journal of Aotuny, 1 SOH, • p. jo # that this species* maV 
identical ei tin ?r w ith (fash mint Jacanua or JhisxettiK I had since 
an opportunity of seeing B 1 u in e ’ s Java Orchalc<r y from which is 
appears that none of tliom is identical, but that Blumo lumsolf has 
adopted Wight’s A plectrum as a distinct genus which, however, 

must give way to the older name of Griffith. 

• * 

C VP Eft A CEAS. 

85. A nonpar um ccphalote* fCyperm ciphahfes, Vhl., Enum,, II, 
31 1). — To this belong Cyperus monoerphahut, Roxb., FI. Ind. I, 193 ; 

# Or, as some wish to write, ffupoxys. 
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Wall. Cat 3441.— Anosporum monocephalum^ N E., in Linn. IX, 
287 ; Wight. Contr., 92 etc. ; B*oock. inJJot. Ztg. J809, 23 etc*., 
and lYentepohha bifoliata , Boeei., in But. Ztg., 18*58, 249. — The 
genus Anosptorum appears to l^e a good one, representing the genus 
Cypetrn amongst IlYroL\TKK^. 

How V y perm palluluts H e y n e (=r. canescms, V h U) is roforahlo 
to tho genus Anosporum y as proposed by Booekolor, is by no 
moans deal*. 

8(5. Choricarpha aphylfo, Boeok., in Flora, 1858, 20, is another 
of B o e e k‘e 1 or ’ s supposed novelties, and is to bo referred to 
Ltpuoma muctonafa> It. B r. 

87. Sctrpoifrtuh on, Zi]>p. — I have lately obtained more fruc- 

tificating specii^ris of this genus, from whi< li it is dear that also iu 
tho Javanese plant the drupes are <» to 12 sulcal e f so Hint thoro can 
bo no doubt of T liw m i t o s* PundamphylfuM vocation being really 
identical with Zipp cl j‘uh’ plant, ^Seo Jouui. As. Hoe. B. 
XXXVIII, 85). # 

88. Fhub) isft/hb njhtuhocarpa^ Wall, iu Kill. Enum. II. 
222. — To this bdong Funbr . ah/icienh, Stoud., F. Armthi , 
(Th wait, Enmn ) and F schanoidc*, rar. ft. monoxtavhja, N. E., 
in Wight. Oontrib. 97, ns well as the superfluous gonua Alts- 
choipura efohafa , B o e e k * in Flora 1 800, 1 1 3. 

COMM EL YNJ CEuK. 

89. Annlema othnueum , D a 1 z. rat . Griffiths ( A . crocoa , Griff. 
Not. Monocot. 235), — plant a varinbilis, nunc vix pollicnrm ot uni- 
f!bra! nunc 5-7 pollicoris fionftnque fuscioilis axillaribus tonniu- 
alibusquo, basi ramosa et procumbent ; caulos crlUsi, glahri ; 
vagina supra ciliata ; folia oblongo-lan< eolata v. oblong a, acuta ; 
flores nunc 3, nunc 1 lin. tantuni in ditnnelro, ochracei ; sepala 
et pedicdli denso puboruli ; petala orbieulari-obkmga, J-lJlin. 
longa, odiraoea, in sicco cyanoa ; tilamontu striota, fortiliuin 3 
oltemantia longiora ; stilus stria^us, violacous ; capsula 3-quetra, 
s©X)alorum longitudino , somina bi sen all a, perforata, pallida. — Ar- 
racan, very frequent on ojitin grassy pastures round Akyab and 
iu the Koladyno vafley. Flowers and fruits in October. Also iu 
Tenasserim (G fci ff ) — . # 


12 
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I do not venture to separate thin variety from Dal z ell’s A. 
ochraceum specifically, for there ar? no other differences except the 
pubescence of the sepals and pedicels. Some doubt may bo raised 
iigamst the identity of an Amiran with a Cowan species, as tlio 
plant has not yet been found in intermediate stations, but I mot 
with so vcral other Cowan plants m Arracan, amongst them also 
SnniJna rfichotvma, 1 > a 1 / 

O/tAMLMLK 

90. Jnptochloa arccolata, B. B r. — A synonym oi this species is 
Kustus fumult.s, II a s h k., know n oul\ b\ name I)r Hass k a r 1 
had onJybteiilc |dants butoie him, when he pioposcd the mime, and 
probably misled by the native uanii 1 , Tjungkoruh diook, {] Knock - 
toa Tjanykorn If being galled Tjungkoueh ged** l^tho Javanese) 
brought his plu tit in comic* turn w ith bamboos. 1 have seen the 
an thou tic growing specimens in the 1 Solan n (iaidon>, Builyn/oi g. 

01. Bambnsa aunciilafa, K u r /,* m Cat But. Car. Cali. 70. — 
Tltis species has been ideutihed by Oml. M u n r o with tlio common 
and well-lvuowu II. vnlyuns, W e n <i 1 , (U Tlmumsu, lv t h ). I do 
not know what may have been sent from the Botanic Cardens, Cal- 
cutta, under that mime, but 1 find certain that my plant has no- 
thing to do with that bamboo, e\f opt tlm^botli belong to the see- 
tion IhchatoMnt. I add here the diagnose from my maimsu-ipt 
oil Indian IJAMitrsAf KflV 

Ji . atmculaf a; Arborea ; tuvionum vngime -\ hides, lutpiibus 
adpross© ntrofusco-setosm, oro minute auriuilato hevissimm ot 
politio ; folia lnodioertoi petioluta, subtus scale e^centni ; vaginae 
plus minusvo^ericantos, ore uurieulo nudo poll to intense viridi 
terminate, floras etc incognita* Burma, Assam, etc. 

92. Bambma Ihnnphianu (Lchha Uinnpluana, Kurz, in Cat. 
Bogor. 1866, 20, B.hmata, Munro; JJ. Amafumana, Ldl., JI. 
atnif L d 1. ; B. picta , li d 1. ; B. brava , L d 1.). Fruticosa, culmis 
smiplieiter ramosis ; turionum vaginco patenter setjjBtc, or© auri- 
culato rigid© fimbriatm ; folia vtdgo laigissima, spurie semiam- 

* The following remnrkB on Indian Bambusareiv are for the preBont restricted 
to a few species only, particularly those m odh ruction with which my name 
has been mentioned by Col. Munro in his Monograph of that tribe of 

UrAULNLA'. • a 
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plexioaulia, subsossiliiuj foliorura vaginoo^ore longe rigidoquo fim- 
briatfc ; spiculce saope tortuoso-elongatso, sossiles v, pedicellate ; 
floriuu liermaphroditorum valvi&a interior in angulis ciliata ; 
anthfrio lutee ; stigmata alba, purpureo-pilosa. (Piugn. in MS. 
Ku r z). TliR is a very remarkablo Bpocies winch will require a 
separate soditm being established for it. 

Sect. Le/cba : Spiouhe deusitione, ourmato-oomprossm, valvular 
Mirsum deorsumquo bre\ loros, fioseulus Hiunmus lioriuapliroditus ; 
rhacliilhe omnos abbreviate, persist cutes ; lodiculiu nulho ; an- 
them* upieuhihx*. — (irumeii fruticosuui, hubitu valdn poculiari ah 
omnibus Bnmbusis Indicia valde discropuns, folusquo nmxiiuis gau- 
dens , turioimm vagina* lumiiiu mem I irunncea discretu. {btlehtt 
[iron ] i{ u in p h, et T e \ h in a n n). 1 iuul opportunity to examine nil 
the ivumphmu Gaieties without exception, some of which, an A, 
Inn ala, uutl L. ptrta would iorm one ol the juoM charming introduc- 
tions for tin ‘ lluropoun hot-houses, u** they have red, green and 
white striped stems, or have them boautilully mottled with the same 
eolo ure. 

03. (i nj ant uchloa at ft /*, Kur z . — JUmbum after , II a 8 h k. — The 
genus (Jtyanitjchha euimot he retained, as 1 will shew on Homo future 
occasion. Col. Munro writes Linu. Trans., XXVI, 125), 
c< Ku r z, in liis notes, identities Ibis species ( (r'/y. utter J with II. 
aspera and B , Bit any , J\ o o m. et S eh u 1 1., but the latter &c ’’ I do 
not umloistand thin interpretation in which 1 am said to have iden- 
tilled 2 such species, as those alluded to, which difler tulo vtelo / 
As far us I am aware I liu\o identified B. anpera with B. Bitunfa 
WiWmrely not thoso two with ^ nfftr. TJie one is (Montoutifi 
Muuroamiy a J)n«lr ocafa huut y the other a Uigatilochlvam I give boro 
the diagnosis from my MS. — 

B . axpn (/, I\ o o m. et Sch u It. Arborea, culmis canoseento- 
tomontohift ad nodes valdo iiifTaftsatoit radieoso-nnnulatis ; turionum 
vagina* udprosso canoscente setosie, ore auricula! o rigido fimbriateo; 
lingula fi8so« t fimbriata* folia margine scabra ; vagina? foliorma 
albido-hispida*, ore parum prouucto hispido-fimbriatm ; valvula 
interior in angulis margimbusquo fdl>o-ciliata ; anthorm lutere ; 
caryopsis muerom^ata.- 2 - Indian Archipelago, from the Moluccas 
to Singapore. ^ • 
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94. OxyUnanlhera nigro-ciliata, Muiir At least 3 speoioa are 

* f «ii 

united l>y (Nil. Munro, of wliichtperlnips only tho Javanese spoci- 
] nous of Zollingor (sine nufiioro) really belong to B. nigro- 
a hat a, Bubo. 1 My Bambusa Andaman ica also scorns to have^boon 
no rged into the same suite of species. 1 give, therefore, diagnoses 
of tho tme B. nigrocihata, Base, and B Andamamca , retaining 
a further elucidation of the various spent* for my revision ol 
Indian Immbus. 

Bambusa fOxytmanthera) vigro-cihata , Base Arborea ; tu- 
rionum \ngimo adpresfto fusco-setosm, oro doeurronli-aun- 
culuto fimbrmtno ; lamina imperfecta i>atons ; folia subtus pu- 
boscontia, marginibus scabra ; vagina) udpresso fus( o-seioste, 
oro minute aurieuluto rigido hmbriatuo , spioulie 1-1 1 poll, 
longiu, curvutm, vulvaLis marginibus rigido lusco-eil intis ; valvulu 
interior in angulis a medio fulvescente v. nlbulo-i lliuta ; stigmata 
purpurea. — A large species, resembling Jl. at to' so much that it 
is diiiieult to distinguish it, when out of flower, or destitute of 
young shoots. 

Bmibiibd Andamamca , Kur z, in And. Report. — Arborescent* ; 
turionum vagi urn adpresso atrofusco-setosie, ore minute auriuilato 
uudtn, auriculis intense vindibus poll t is , lolia glabra, margiuibus 
soabriuscula ; spicuhe poiluiues, strietiustuLo ; \ahulis umrgiui- 
bus rigido atrofu&eu-ciliatis , valvida intonor in nugulis parcepiio- 
sula ; anthonv purpurea* ; stigmata alba. 

9d. Melocanna gracilis , kurz, itpiul M u nro, is Se/ihotfacftyum 
chit iant hum , ( Chloothamnus chihanthus , 13 u s o). r Ae difference 
botweon Melocanna mid' Sch noktaeh yum rests enth-ely in the fruit, 
and not in the* absence of the upper palea, as suggested by Col. 
Munro. 

96. Melocanna Zollinger /, Kurz, = Scfuzost achy urn Zol/i?igrn\ 
Stoud. — Ilore is another mixturo of at loa&t 3, if not 4 well 
marked species. Had CoL Munro had an opportunity of observ- 
ing tho growing plants, he tvould never havo thought of uniting 
tliom. What would the Javanese" say, if they were told, that their 
bambti iratt&i, mayang, sirit kud& and bdlu w ere all the same ? 

SckuMstachyum Zolhngeri, Steud., Fl/YU, Fig. 2. Arborea, 
culmis 2-poll, crassis ; turionum vagina) adpresse-setoste, ore 
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large aurioulato longtime fimbriato ; lamina imperfecta oivoiu, 
xontricosa; foliorum vaginm gjahra*, oro aurioulato lotiginnimo 
(0-80 lin.) fimbriatm ; spicula* *8-4 linenroa, tioscuJu ponultimo 
Lonftax>lu*odito ; valvula exterior 11. horiu. nmrginibus lmvia^ 
lodiculee uuiln} ; ant hone viroseentos ; stigmata alba. 

Sehizosladtyum brac/igdadum t lv u r z, PI. VI, Fig. 2. [31 dor anna 

bracbgdada f J£u rz, in Cal. Bog. 18GG, 20 ; Jf. Zollinger i /}. bradiy- 
dada } W un r o, 1. c*. 1 0 1, — certisbimo non IC u r /). — Arboreu, eiilmis 
brach. hum. erasds ; lurnmum vagina' ndprosso setoste, oro minute 
aurhulato limbi ittho, lamina impejfedu veutricosa; foliorum vugi- 
iuo albido v. fulvosct nlo kIuIomp, oie aurioulalo longiusoulo (4-G 
liu ) fimbriaUe , spun l*v 1-G 1m hmg«e, llostuliH duobus nuni- 
mis hormnphrodilis ; \ahulu exterior margmibus uliala ; lodnului 
ulintie, iinthone purpurea 1 , dein lulesu ules iiigro-imirginiitm ; 
stigmata, alba — A bnmbii of a vers pe< uliar habitus, growing 1o a 
height of £rom GO to JO it , with tin* Intend brandlings vory short 
and meagre, hard!) 8-GJ (t. long 

Hduzostadn/um f< mgispKulotitni, K u rz, PI. VI, Fig. 1. ( Mvhnanua 
7o»gr>piruWa f JCurz, m Cat. Ilort. Bog. 1^00, 20 , M. ZoUingm, y 
Ion gt*pic uluta, M unro, ] e. 101 , hand K ur /). — Frittieosa, niimis 
digit, era sms ; turionum vagi mo adpresso uJhnlo-setulos.v, oro uuri- 
< idato p('toM) hmhjiutijo ; folimum \uginrr glubrie, oro aumuhito 
rjgide-limbriatie’*; spiaiho ultra pollieares, floseulo pouulhmo 
henmiphiodito ; \nl\u!a extaio) fl. herinnph. maiginibus la sis; 
loduuho nulla' ; unthoue luteseento-vnides ; htigmuta purpurea. 
— An elegant douse shrub, w\ith very long usually bounsumduut 
^dftndor Atoms. # • 

[Bl. VI, Figs. 1 and 2, show the upper parts of #the sheathes of 
the young shoots of Sihizodachytun long t\/m n/nf ton and of >S7 //. bra - 
chgcladum rospoeti\ olj — (both natural size,. The leai-sheatJios 
above tin* bhoots belong to the figures ol tJie sheathes just below 
thom. — PI. VII, big. 2, is tlio upper part of the sheatliOH of Sob. 
Zolltngeri.] # 

97. Mthmnna f Kurzii, M*anro, 1. e. (Boml.se/azostackyoidefi r, 
Kurz, m And, )li}\)ovi)=TeimsfaihtfUut uhizodac/ujoide*, Kurz, u 
species nearly allied to *7? often a at am , M u n r o. * 
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08. Her' ha efeynnh senna, K u r z, apxul Munro, L c., 116= 
tichizoxtaibynm clryanltwiMUM, Kup. 

c 

sj/.nxuciLK 

< 

00 Sah inux leriiedhtUy Jfnxh, in M (-Holland Calc. Journ. 
of N. IliMory, IV, ‘160, and H elryans, II as sic., aro both identical 
with Sithunia nutans , II o fl’m 

100. JFarsilta trow. Will d., a plant which grown abundantly 
in Bengal in dried-up me hohF &c , as a state of growth ' v iiot only 
u variety) of JL q v ad nfol totality L. Prof Al. lira u n attempted 1o 
distinguish amongst many other ^apposed species also those 2, 
consjdeiing among others us n distuntivo character the form of tlio 
pedicels, whether they wero more or loss grown together, &c. I 
lime obsenod thul all my specimens of Jf. / rev/, however small 
plaids they were, with the leaflets \ cry eoar>el\ toothed, linariahly 
turned within 3 or 4 -weeks into robust and huge spo< linens of J/. 
quad) ifoliutu* with qiuto entue li allots, whenever put in deep 
wider. 

Fine ex. 

101. Jlrmtontfif Xalhni/tn, K u n, in Tjttali. v. Ned. 1ml. duel 
XXV, *100 — 11. i rondo inembranaecu dNpun ; Hterili ovali-oblonga, 
ohtnsiuseuhi, basi t ordain, nttenuatu, repand.i ; f^rtili bubhyalinu, 
stijufata liueari-him eohita, undulata. — Hub. in Java, probabilder e 
IJuirjuwuogi in liort Bogor. attulit Zollinger. — Otiudox 
oblit pills, crasMis, radical is cretins tirmis obsitus. Fro ns dispar ; 

i frondoM sle riles rosuhitie' ovuli-oblougu' v. oblongie, obtu^iuM uluv 
basi quidquam* attenuate cordatie ot orispatio, mombrauauuo, 
hete vi rides ; stipitcs breves, palois brunneis liuoari-luuceolatis 
dense vosliti. Fro ns fer tills linearis v. lineari-lanooolata, acumina- 
ta, basi doeuiTonto, stipitatn, undulata, 2 poll, longa, 3-4 lin. lata, 
pubhj aLino-herbaeoa, lutesconto-viridis ; stipes poilicuris, herbaoous, 
peuiiie eorvmm croswitie paleis hnumeis soiredentihus adspersus. 
fSori sCibeontimu. (Kurz, 1 c. 400.^ 

Air. ,1 o lm Scot t, in liis list of higlier cryptogams cultivated in 
the B ot Gardens, Calcutta, quotes this species as an Aerostichum , 
sect . Oymiwptn aw, but a more superiiciul •examination of the plant 
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that it cannot referred to tlmt genus, It* is, as a species, 
^tly allied to 2T. lanceolata, y o o k. 

Vv, Uennomtis Zollinger* * K u r /, Fig. 1, whole plant, 
^ ; ; tig. 1//, it portion of tlio sterile fiond, tig. 2b> a por- 

tion ot tho Iruit-boanng under surface of the fertile frond, — tho 
sori are romoved. Tho 2 latter figuvos magnified.] 

lycopoducea: 

102. St 'laquulht unht tcafinn (ought It) bo imbiuaia, as is also tho 
ease With S s( hihta datum, arista 4 urn, ^ t ), J. ot I, in tli<^ list of 
higher ( / ;//>/., (>2,--is pioh.ihlv S ttuA/a, Spring The var, «. 
twntim/i (Joe <Jt i k the ^.imo [is S lit l tinge i /, Spring, and tho 
^ar ft. an turn ^lhidc n) dithas in no way lrom S. Juuyh uhumna, 
Spring. 


A Lisi oi Brims oiuvinto^n inn Ku\si ami Nouirr C\ciiah 
IIiiis, by Alfqor (I o i> w in - A v s r j: n, F. R (} S., Deputy 

tin pdf Topographical Sin n y of India. 

[Ttccoivcd 1st J imi'iry, loniJ p >th Junuoiy, 

Tho following li't of Binls obtained in tlio Klmsi Hill Ranges 
is here gi\en, that it may provo useful to Indian Ornithologists, 
intonated in the range and distribution of different species ; tor it 
adds, as might he expected, very little to our previous knowledge 
of the Buds of India in general, thanks to (he rescan hes i f ft I y 1 h, 
Jordon and otheis. In the N. (Vm liar •Hills, wo have arrived 
at the coniines of a Natural JYoviiu e, the Indo-Chinese, wlioro, 
it ma) he expected, a groat i oinmmgliiig of pared} Indian, llima- 
layap and Chinese forms takes place; with man v it is probably near 
tho extreme western limit ot 1 lie one, find the (\tienio eastern of 
the other. In the Buiruil tango, — so little Snown to iih, and almost 
unknown to the Natuiylist, — noW species it was thought might he 
found, and this hope led me to f ntor on a pursuit 1 had newr ho- 
fore taken up In possesion c>f I)r. T. C. Jordon’s volumes 
on the Birds of India, *t5is pursuit soon became one of intense 
interest, which relieved the monotony of the hours passed buried 



92 


A Lint of llirds from the Khan hilh $c. [No. 2, 

in the forests of Ihut range, and the miles ^surveyor daily warcli- 
08 through thorn. To I>r. J u r d f o n I owe many h pleasant hour, 
and much valuable information, Ihut I should never havo otherwise 
known, and I only trust that, hh in my own case, the “ Birds of 
Lidia” may lead others in the sumo nay, tofiist tako an interest 
m, and then collect specimens in the regions tlun may visit ; only 
thus can wo appreciate tin* labours of the many Naturalists w ho 
have worked hoforo us. 

I have followed Dr. J or don’s classification throughout, and 
those birds not included in his purely continental Indian fauna, 
Juivg be( n jilai <mI under the numhcis of then* nearest allies. Ifi 
most ohms, these birds are mentioned in tlio above work. I 
lim'd hero aeknow lodge the very great aid 1 havo received from 
Dr. .T c r d o n> who has mimed many doubtful species, and some 
that I had been unable 1o identify. 

All measurements taken from the iiosh bud have been given, 
with differences of colour Kv nott In t lio case of rare birds, a 
description has boou added, for the infoi mat ion of those who may not 
be in possession of original Ornithological works. The present list 
contains 207 birds, and 1 h<»pe to add hereafter, from time to tune 
to it, and thulkomplele the bud*. of these Eastern Hills. Should 
circumstances prewnt the c airy mg out of my present intention, 
such as the removal of the Survey to .some other part of India, I 
only hope that .some one else imi) take up tlie work and finish the 
senes. 

Onitr, RAP TOIlks. 

Sub . - Fa m , F ali on id k . 

t 

1 7. Tin >i tut cuius afowhu /as, J> r i « h. 

Sub - Fam . Accifitk i \ n . 

22. jtsfur ( Lojthnsju m) trn irgatus, T o m, 

A tino live specimen bf this bird anight by the Nagas of As&lu 
was brought to mo and was kept some time^in eoufinoiftent. The 
diurnal families of this order are ndt by any means numerous in the 
North Cachar Hills, and I do not remember over having seen the 
common kilo. A large Eagle was occasidWily seen near the high- 
er peake%f the Burrail, but never ventured within shot 
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Sub.-Fam. AqvmrsM. 

34 TAmnartus mreus, T © m « 

39. Spihrnu oheoh *, Daud 
£wft.-24w». 

55 JZaltaefur Indut, Bodd. 

Foot yellow, irides dull yellow, extent 47 inches. 

56. Mikuo Gorinda, Sykes. 

This bird is not a visitant to Oherra, until rains begin to ee&Mf, 
early in September. 

58. Bam bphoks, 0 u r. 

Only one specimen of this handsome biffi was soon and shot at 
the hehd of the Jhiri, the country being all dense forest for miles. 
Length 14 inches ; extent SO 7 ; wing 9 \* \ tail 5$*; plume 2J*; 
tarsus 1"; spread of foot 2 } 9 ; irides inner circle madder brown 
shading off into pink grey Primaries 3rd and 4th the longest. 
Family y SrmaiDX. 

61 . Strtr Candida, Tick e ^1. 

Obtained on the border of the grass country near the Knpili river. 

75. Jqthtalfes Lempigi , H o r s f 

lh\ Jordon, who saw this bird, pronounced it to be F. Lempigi , 
resembling the Malabar van of y ; I had sot it down as pennahta var. 
It certainly is a very mfous type of the former named species, and 
as those birds diffor so much in plumage and size from various locali- 
ties, I give a description taken down before the bird was skinned. 

Above, cheenut rufous, feathers on top of head black shafted, bar- 
red black and dusky rufous on back, scapulhrs edged white on outer 
IWfewith a Bubterminal M^ck spot. PrimaKes distinctly lmrrod 
with white and rufous, ^having narrow block lines <boi dering the 
White bars of the outer web, inner webs greyish blade, breast a 
paler, but rich, tint of rufous, indistinctly spotted with black, — per- 
haps streaked would be most eorroet ; more white on belly, the under 
tail coverts being pure white ; legs rufous to end of tarsus* tail 
barred dusky on outer feathers, with fine black on the two central* 
Buff brown, feathers barred black and tipped brown. Irides light 
golden yellow* bill pale ydjow, legs almost white or palish flesh 
colour. Length about Synches ; extent wing 5*8*; tail 3J-" ; 
tarsus P3*. 9 • 
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76. Athene Drama, T e m. * 

79. Athene cuculoides , Vigo i^s. 

Order , INSES80IIES. 

Fam . Hikundinid^k 
82. Hi r undo rustica , L 

Broeding at Asalu in April in the high roofs of the Naga houses. 
The siiecimons shot were binall, only 1 2 inches in extent. Jerdon 
mentions this bird as arriving early in July in Upper Burma ; 
they thus probably breed along the wholo line of high hills from 
the Burrail and Patkoi rftnges into North Burma etc. 

102#. Cypeelus tectorum, Jordon, Proc. Asiat. Soc. Bengal, 
Feb., 1870, p. 61. Differs from C. batmsiewis, Gray, in being far 
darker with a shorter tail, the feet and claws of the latter species 
being also much stronger and larger. Dr. Jerdon, to whom I 
gave a epecimon of this bird, pronounced it at once a different 
species. ^ 

This little Swift was numerous in the Naga villages around 
Asalii in March and April, and was then broeding in the roofs 
of the houses ; a nest that I obtained was attached to the up- 
per surface of a kind of palm leaf, in the thatch of a house ; it is 
a neat very shallow construction of a fluffy grass seed, stuck to- 
gether with saliva, h feather or two intermingled with the grass. 
The eggs wero two in number, puro white, resting against the 
lower side of the nest, which is just of sufficient depth to return 
them, so that the parent bird can hardly be said to sit on her eggs 
in the nest, but rathef hangs on to,it, in ^pp&rently a most uncom- 
fortable position, and how the young when hatched remain with 
safety in the nest, it is difficult to understand, unless the power of 
hanging on by the claws is thus early developed. The nest is about 
24 inches in diameter. 

On the Peak of Hengdon at the head of the Jhiri river, at 
an elevation of 7000 feet, the ridge on its avest face being almost 
perpendicular for several 100 felt, a very large Swift was com* 
men, dying with great velocity, it may have been Acanthylie cauda- 
euta , Lath., but I was unable to bring one down ; they shot past 
like lightning and often well within shpt. 
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Family , Tnooowmas 

11C Harpactea Hodgsont, G o u 1 d. 

FamUy $ Mbeopid^. 

117, Merops rindu, Li n., extent 114 inches 

Family, Coraciadas. 

124. Coractas ajjini*, McClelland 
Family, Halcyonii).®. 

127. Halcyon Gunal , Pearson 

134. Alcedo bengafowie, Gmelin. 

Not often seen in the higher hills, 1 obtained one at the head of 
the Jhiri. A large species was noticed once or twuo in North 
Oachar. 

1 30 Cetyl e i urlis , L i n n 

* Family, Ecrylvimib \ 

138 Pmriwtnm Dalhou na, Jameson. 

This bird was common at the head of the Jhiri river, 20 or so 
together in the heavy jungle, n§id by no moans shy. It is a smaller 
bird than the size given in Jordon, though agreeing precisely in plu- 
mage; it is a truly boautiful bird. Length 10 inches ; tail 4", wing 
4"; tarsus 1*2", bill at front 0 (55", breadth 0-70", hoight 0*35". 

139. Sortlophm rubtopygia , Hodgson 

I obtained (wo specimens of this bird, ono having a fine collar oi 
shining white. 

Family, Bucerotib/b. 

146. Aceros m pal fusts, Ilodg. 

Whole body black with glossy green tinge on back anu w mgs, 
oflSy the tips of the four first primaries and end of tail, for 6 inches, 
white. Head well covered with long hairy block foatHers, drooping 
backward down the neck, feathers above tho tarsus, vory long and 
slightly tinged with rufous ; nocked space on throat vermilion, 
heart-shaped, bounded on throat by a narrow grey blark band, 
confined to the base of the lower mandible and side of neck j 
around the eye blue, under eyelid pink ; eyelashes well developed ; 
beak curved and very pointed, no casque ; colors pale waxy yellow 
with two well marked blacl^ bars at base of upper mandible, the 
lower has a pale soiled appearance for about 14 inches. 

Length 3 feet 0 inches,; •wing 16 inches ; tail 1 foot 5 inches 
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Length of bill to gape 6* inches, girth TV ; foot from fore daw 
to hind claw 4J" ; tarsus 2|". # 

146#, Jthytioeros plioatus , La'tham, 

The whole of^ha head, neck, back, breast, and wing black, with 
a green sheen. Head finely crested with a plume of black hairy 
feathers, tail all white. The naked space on the throat pale greon 
and blue with an indigo band ; orbital skin dull red ; mandible polo 
waxy buff, casquo small, iridos palo brown, foot yellow, claws black, 
strong. Length 3 feet 2 inches ; extent 5 feet 2 inches ; wiuga 18J" 
in* lies ; tail 1", spread of foot including claws 5 inches ; mandi- 
ble 6J", its girth at base 8", depth 3"; this bird was shot at Garilo 
near Asalu where the hornbills were particularly numerous in 
January and February ; in May very few were to be Been. Tho 
Nftgatt are veTy clever bird-snarers and brought into camp great 
numliers of birds for sale, among thorn a few Hornbills, of other 
birds Barbots wore particularly numerous. 

1466. Acero/t sp indct. Yellow throated Black Hornbill. 

Whole of body and wing* blu< k w ith a tingo of blue ; neck, 
extending from in or the o}os, and tail pui o white. From the 
base of the upper mandible* a line of i oddish brown foal hers 
commence, and widening and lengthening these cover the whole 
of the back, part of the head and nock, merging into a black 
line as it approaches the back. Orbital skin pink, eyelashes 
long, irides a bright red, like rod sealing wax ; naked part of 
throat bright yellow ; casque small with seven indistinct ridges 
pale coloured — separated by black bars, base of both mandibles 
barred in same manfier, tho bars being naVrow ; this thickeidug 
at base of the* bill extends for 2j to 3 iuchos, General colour of bill 
greenish whito. Length 3 feet 9 inches, expanse 5 feet 4 inches ; tail 
1 foot 1 inch ; wing 19 incites ; bill to gape 9 inches ; depth 3J", 
casque 34". 

146c. Anorhinu* galentus, lemrn. (Je r d o n B. of I, p. 262). 

A . carinaius, B 1 y t h, is the young of this species. 

Tho whole of the upper parts of a pale slaty grey, having in 
certain lights a greenish tinge, throat and sides of neck white, 
dull rufous on the breast and belly, thighfc and under tail coverts* 
Primaries greenish black, tipped and barred white, a white spot 
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formed by the tip of the outer wing coverts, the base of primaries 
being also of this colour ; secondaries edged whitish, tail tipped 
white, centre feathers same colour as the back. Bill yellowish white. 
Length about 81 inches ; wing 13* ; tail 13* ; bill to gape 4J* ; 
depth 2" ; measurements taken from stuffed specimen. 

Xtrik, SCANS ORES. 

m 

Family , Psittacidjis. 

1 19. Palmnu* rasa, B o (1 d. 

150. Ptilmmi* sihtsticcps, H o d g s. 

152. Palaiui at * Javan icus, O s b e e k. 

1 53. Lonvulm icrnahx, IS p a r r in. 

Differed slightly from J o r d o u * a (lower jption, the beak was 
bright red, not dark yellow, wing find tail dark green, tho tinge of 
blue being voi r y faint ; loot orange. 

Faintly, Picidjk. 

155. Ptctut major md?*, II ofl g s o n. 

Breast and belly are decidedly buff yellow, not isabellino. Length 
9J" ; extent 15" ; wing lj"; tail 3^" ; bill 1 spread of foot 2" ; shot 
on Ilengdon Peak. 

157. Pious Macei, V i e i 11. 

Length 8 inches ; extent 13* ; tail 3" ; bill 1". 

163. Yungipicu s rubneatm , B1 y tlu 
1 62. Yung i pic us pygmau*, Vigors. 

166. ChrysocolaptcH suit am us, II o cl g. Length 13 inches. 

173. Chryxpholcgma jlavinucka, Gould.* 

*^She lining of wings in this specimen is pale brown. 

174. Ckjryspholrgma chlorolophm, V i e i 1 1. • 

186. Pit ta inmmmaln, B u r t o n. 

187. Sami orhracea , Hodgson. 

Shot near Ncnglo, Asalii hills, in February in scrubby jungle; 
differs somow hat from Jordon’s description and may bo Picumnus 
ahmrmts , Tern. Riclt ferruginous on breast, lwlly and nape, 
darker and greener tinge on back, linings of wings pale blue* grey, 
irides crimson 4 

Family , MroalIimukv.. 

191. Jhgalat ma riren* m B o d d, 
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192. Mrgalaima Hodgsoni, Bonap. • 

At Afiftlu it is found at 3,600 foot. The specimens, I obtained, 
had the vent and under tail coverts of tho same green as the lowor 
breast ; bill fleshy pink, tip of upper mandible dark. 

1 95. Cyanops AsiaUca, Lath. 

196. Gyanops Frank] inii, B 1 y t h. 

196a. Gyanops cyanotis , Blyth. (Jerdon, 1. c., Ipp, 315). 

Has a crimson patch at back of occiput, no crimson at base of 
lower mandible as in tho next spocies, in which it is orange. 

Family , Ouculji)^:. 

204. Cumins striatus, 1) r a p i e z 

Longth 13 inches, wing 8"; tail 

209. Polyphasia tcnuirostns , Gray. 

Longth inches ; extont 12 ; wing 1J" ; tail 5J' , tnrous $ , 
bill at front g". 

214. j Eudynamys oneniahs, Linn, a female measured m length 
16 inchos ; tail 7". 

215, Zanclontomu* tnstis, Less 

218, Centropu* rind is, S c o p o 1 i. 

Family , Nkcl aj.iniivk 

223. A rack notlm a magn a, II o d g s o n. 

225. JEthopyga milts, Hodgson. 

No scarlet in the tail feathers whatever, bolow the breast dull 
green groy, no tingo of brown, if tingod at all it is with ) cl low 
down the conti e. Length 5 inches ; bill J", wing noarly 2|". 

229. ^Filmpyga Nipahmis , Hodgson 

231 , JEthqpyga saturaia , Hodgson. 

Longth 4 k inches ; scapulars, intorscapulars, side of*n©(k and 
back maroon, a very marked band of yellow on tho rump , in all 
other respects it agrees with J erdon’s description. 

281a. Anthreptes — ep. — ? 

. A single specimen was obtainod at Toria Ghat and shown to mo 
by Dr. J o r d o n in December 1869 # Head ^uid upper back rich 
metallic groon fading on lowor back, but strong again on upper 
tail coverts ; wing and tail black, tho shoulder of tho former has a 
tinge of bluo, outer edges of centre tail feathers motallic green, 
oar coverts rich purple lake, with a strdhfe on the side of the nock 
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metallic magenta ; chin* and throat rufous, or sienna ; rest of lowor 
plumage bright canary yellow, length 4*4 inches ; wing 9'0^ # 
tail 1*7*; bill black, length at # front -55* ; legs dark brown, 
tarsus 'GS*. 

236. Dicawn coccmeum , S e o p o 1 i. 

24 1 * Myzanthe ignipeotm , Hodgson. 

My specimens also have a black stroak down tlio centre of tho 
abdomen, commencing at tho red patch on the breast. 

251. Sitta cinnanwmeoventris, B 1 y t h, lateral tail feathers deep 
black, not the centre ones. 

252. Sitta formosa, B 1 3 ' t h. 

Bill grey black ; lower mandible pule grey at base ; foet with 
pale yellow solos. I only obtained one specimen of this raro and 
lovely bird at As alii, evidently as rave on this oastorn side as in 
Sikkim. 

253. Dendrophila frontalis , H o r s f. 

Family , T7pupiim5. 9 

254. Upupa epopsy Lin n. 

This is a raro bird on the Burroil range. 

Family, Laniaive. 

258. Lamus tephronotus , Vigors. 

262. Lanins arenarius, B 1 y t h. 

2G3. Ttphrodomw pelvica , II 0 d g e o u. 

267. UciMpus capttaln, McClelland. 

Bill black, lege dark brown. Length 5 inches ; wing 2 ^ ; 1 ail 
2J* ; tarsus 0-45\ 

—069. Vohocivora mshtschstos^ Hodgson* 

270. Oranealus Macet, Lesson. 

Iridos rich brown, not lake ; a narrow edging of pale groj' on 
the primaries. 

271. Pericrocotus speewsus, Latham, 9 obtained. 

272. Pericrocotus flamineas, Forster. 

278. P . brmrostris,*Y i g o r s. 

274. P. Solaris, Blyth. 

275. P. rose#*, Vieiljot. 

Length Tf inches ; wifig 3^ ; tail 4*. 

278 bis. Bicrurus hnyng ,* II o r 8 f . 
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m IHcrurus longiccsufatu*, A, Hay. * 

282 Ckaptia mea, V i e i 1 1 o h 

Length 9$ inches ; wing o " , tail 4f" , extent 14* ; tarsus ; bill 
ut front {*. 

281. Edolius paradiseus , L i n. 

287. Artamus /mens, Y i o i 1 1. , 

First seen at Asalu in April, generally flying about leafless trees, 
in the' clearer parts of the country. Tho birds wore breeding in Ca- 
ch^r in April and May, the young sitting out on tho palm branches. 

290. Myiagra azurea, Bodd., both and 2 obtained. 

291. Leucoeerca fmcovenU is, Franklin. 

The five outer tail feathers tipped dull white, decreasing ; legs 
brown. Length 7f inches ; extent 8£" ; wing 3" ; tail 41" ; bill in 
front |" ; taisus i". 

294. Chehdorhynx hypoxantha , B 1 y t h. 

Under side of bill orange. Length 4J inches, extent 6 wing 
21", tail 2J", logs umber brown. ; 

295. CryptvJopha einerevtapiila, Y i o i 1 1, 

A specimen obtained at Chnrra was blight ynllow 

296 TIemuhchdon fuhginosas, II o d g. 

In the >oung bird tho hoad was spottod with white, a white circle 
round the eye, edge of secondaries and wing coverts polo for- 
rugin$us, finely spottod with various shades of white and dusky 
brown on breast, albosoont on belly and lower tail covorts, foot 
feeble, wing moasured 3 iuchos in my specimen. 

, 301 . JEumym melanops , Vigors. » 

308. Cyornis magmroiiri*, B 1 y 1 1\ * 

The description of a female has only been hitherto made. Dr. 
J o r do n to whom I showed my specimen pronounced it a nude, 
and of which no specimen would appear to be in the Asiatic Muse- 
um, Calcutta, nor in the British Museum I procured but the single 
specimen at Asalu, — the description is as follows : — 

S , — above dark verditer blue^ paler aad brighter over fore- 
head and eyes ; shoulder of wing, chin, throat, and breast rich 
ferruginous, fading to fulveseent on lowe$ breast, white on belly 
and under tail coverts; wings pale blocfi, edged p verditer. 
Beak long and straight, well hookedj ipctal bristles rather short. 
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nareal well developed, yides dark brown. Lege pale flesh oolor, 
tarsus short, inner too the shortest; claws moderate; length 6 
inches, wing $-3*, tail 2$*, tarsus bill at front 4*. 

314. Niltava svndara, Hodg. * 

Bather a common bird about As&lu. 

315. Niltava Macgrigorice , Burton. 

316. Niltava grandis , B 1 y t h. 

319. Siphia strophiata, Hodg. * 

321. StpJna supercihavi *, B 1 y t h. 

Obtainod on Hengdan Peak, 7,000 foot. * 

323. J Ergthrosferna Icucura , G m o 1. * 

Family, Meuulid.e 

327. Tenia cabtaneo-coronata, Burton. 

Hengdan peak, at 7,000 foot. This bird haunts thick and low 
brushwood, and is difficult to shoot in such covet ; it omits a loud • 
rather musical note from time to time, as it hops from bough to 
bough. The description m Jordon’s work being short, 1 give a 
fuller, niudorpart of head and back olive green, the feathers 
showing grey below when ruffled, iront of houd and ear coverts 
bright rufous, under throat bright yellow fading and becoming of a 
green tinge on belly, side, and thigh coverts ; wing and tail groon 
giey. Bill red brown, dark yellow below. Iridos dark brown, logs 
brown. 

328. Teua cyaniventor, II o d g„ a dark streak from the eye over 
the ear coverts. Length 3j inches, wing 2*, tarsus J . 

329. Pnoepyga squamata , Gould. 

■"“•Tuil of* only 1 minute plume* and very sh?>rt, tarsus 1 inch long, 
spread of foot 1J", bill pjnk grey, eye large, irkbfs dark brown ; 
length 3^ inches, extont 6J", wing 2g"; obtained on Hengdan Peak, 
7,000 feet, in tlmk underwood. 

330. Pnoepyga pun ilia, II odg. 

331. Pnoepyga caudal a, B 1 y t h. 

332. Pnoepyga longvaudata , Moore. 

Obtainod at Cherra Punji in July. The feathers *ro mafginod 
with black on the head ^pd back of neck only, and with faint 
shaft#, wings and tail dtdl rufous brown. Length 4J inches, wing 
2 , tail 2", tarsus 0-9*, bilj at front 0*5\ 
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lo oxact locality for this bird appears , to have been hitherto 
very doubtful ; Moore must have Received his specimens from these 
Hills also. • * * 

336. Braehypteryx Nipalemis , H o d g. 

337. Brachypteryx hyperythra , $ , J e r d o n and B 1 y t h. 

This bird was pointed out to mo by Dr. Jerdou as probably a 

male of tlio above spooies. A singlo specimen was formerly obtained, ^ 
at Darjeeling and as tho bird is very rare I aj>pond a description. 

^<J. — Tho ontir^plumago of a duJ] indigo, a whito stronk abovo tho 
eye, extending from t^ie base of the upper mandible. Primaries 
dusky black, tail black, wing 2*6 inches, tail 2", tarsus 1*13". 81iot 
n1 A s&lu. 

338. B. entrafis, B 1 y t h. 

Wing 2*5 inelios, tail 2", tarsus 1 -3", bill at front *5 3". 

343. Myinphoniis Temmincht , Vigors. 

Called “ Simtung” or “ Smelling bird” by tho Khasias, perhaps 
from being a coarse or dirty feeder. * 

314. Hydrornis JVipalcHsis, H o d g. 

347. Jlydrohata Asiatica , S \v a i n s o n. 

331. Petroc<j88yphux ci/avevs, Lin. 

338. Tardus chrywlaus, *Tomm. 

2 Obtained at Clierra Punjf. 

Whole upper part pale olivaceous, darker with brown on the 
head, a pure white Rupemlium, a dark band from ba so of lower 
mandible fading to sido of neck, chin aild throat white, breast 
pule buff; lower breast and belly whito ; the buff color extends 
f\Iong the side under the wing. UuiUs dusky, olivaceous ; bill bl&cJt * 
above, yellovP below. Iridos (lark brown, legs dusky yollow, sole 
of foot yellow. Longth 9£ inches, wing 5", extent 1 1", tail 3 J", 
tarsus 1*2". 

Tho measurements of tliis spocimen are much larger than those 
given in the “ Birds of India” and the bird being rather rare I 
ha's o added a description. • 

361. Memla houlhoul , Lath. 

364. PlatmUcits ruficollie , Pallas. 9 

1 <ength 9J inch, wing 5-3", tail 4-1", tarsus 1-3", bill at front 0*7' 
Supemlium paler than the rest of the ferruginous coloring. 
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365. Planesticus atrcyularis , T e m. 9 

370. Oreocincla molliiSima , B 1 y t li. 

374. Parddoxornis yularis, H o t s f. 

Shot at As6lu in January. Bill (lark yellow, logs slaty green. 

388. Alcippe Nipaleims , H odg. 

This bird has a conspicuous whito ring rouftd tho oyo, not men- 
tioned in tho description. Bill grey, foet palo iloshy i>ink, irides 
light brown. Length 5 inches, extent 6 4 l ", wing 2J", tail 2J", 
tarsus 0-8*. 

391. Stachyri* nigricepsy Hodg. 

Irides palo pink. Longth 5 inches, extent 6J", wing 2-4", tarsuA 
•85". 

393 St achy r is nificepSy B 1 y t h. 

Irides light red. Length 4]", wing 2", tail 2", tarsus *10", spread 
of foot 1 i". 

394. St achy rk ckryscea, II o d g. 

395. Mixorms rabicapilluRy J? i c k o 1 1. 

A bird which I have little doubt is this species was obtained in 
tho Jatinga valley, near Parie Ghat in donse barabu and under- 
wood jungle; about 12 or 15 wore together. Tho dimensions aro 
smaller than those givon in Jordon’s book, and it differed in 
a few points. 

Bill bluo grey, legs palo horny yellow, foot stronger yollow. 
Irides pinkish buff. Length 5 inches, wing 2*1", tail lj", tarsus 
0*7". 

396. TimaUa pileata^ Horsf, 

JU>wer tail coverts of the snipe palo fonhginous as abdomen, 
slightly tinged with olivacoous ; tail very distinctly barred. 

399. Pellonieum rajtcepSy Swainson. 

Tail with every feather tipped whitish. 

401 . Pomatorhmus Phayrei , B 1 y t h. 

Length 9 inches, extent HbJ", wing 3*4", tail 4j", tarsus 1*45", bill 
i’15". Irides pale yellow. This bird I noticed running up the 
boughs and hunting over them iSt the crovices of the hark with all 
the habits of a creeper or nut-hatch ; obtained at Cherra Punji. 

402. Pomatorkinus schisUcepsy II o d g. 

405a. P. M c Clellandi , Jordon. 
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This bird was first recorded in my M8. last as P. eryth/rogmys 
of Gould? but differs from this species by* its much shorter bilk 
It was named and sent to G o *u 1 d by Dr. J o r d o n r who first 
discovered it in the Khasi Hills, but I bolievo it has never yot 
been described. I, therefore, give a description and measurements 
from tho fresh specimen. 

Plumage generally dull throughout, back olivaceous with a 
brown tint, tail coverts rusty. Throat and breast white, tho former 
dingy, upper part of breast spotted faintly with greenish brown. 
Iridos pale yello\^ Bill much curved, blunt, no notch ; legs dull 
brown, strong. Length 9 inches, extent 10", wing 3*2", tail 3J", 
tarsus li". Spread of foot 1 f 0 '\ bill to gape 1-2". 

Obtained at Nonglo beyond As&lu, under the Burrail range. Dr. 
J 15 r d o n informs mo, it is by no moans rare near Debroghur, 
Assam. 

407. Garrulax leuoolophus , II a r d. 

412. Garvulax pectoral is, G o ul <ji. 

413. G. month ge / , H o d g. 

416tf. Trovhaloptnon rnficajtilleun, Blylh. 

Shot on Ilcngdun peak. Back dull olivuceous, top of head rich 
madder brown, darker under the throat and ear coverts. Breast, 
back of neck and upper back finely mottled with scale shaj)ed 
black biown spots, these spots smaller on tho breast and belly. 
Thigh coverts olive greou with a yellow tinge ; forehead, loros and 
round the oyo grey. Primaries, secondaries and tail rich chrome 
yellow groon, the first pale block on inner w r ob ; fou$ last secondaries 
'edged with grey green* at tip. Scapulars maronno brown. Iri^a 
grey, logs piiWc brown, undei tail and inside wings green black. 
Longth 10£ inches, extont 122", wing 44", tail 4J", tarsus 1J", 
spread of foot 2". 

420. T. sqnamatum, Gould. 

421. T, rufogulare , Gould, 9 ? 

My specimen differs in being olive, inter jninglod with black on 
the cap. Tail with broad block*band, tipped rnsty, outer edge of 
primaries pale ochre, faint rufous spot in front of eye, ear coverts 
pale rufescent. Bill grey, legs pale grey, orbital skin dark blue. 
Length 9 inches, wing 3*6", tail 4j", tarsus 1*45". 
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422. Trochalopterofo pkanieeum, Gould. * 

422 a . Trochalopteron j^usteni, J e r d o n. ' 

This bird was pointed out to 'me as new by Dr. J e r d o n 
to whom I handed it over to describe; he has done qp in 
the Ibis. To complete here the account of the bird, I give 
a description as well. — Above rufous brown, greenish upon the 
rump ; feathers of the tail and neck pale shafted, most marked- 
ly on the side of nock behind the ear coverts ; undor the throat 
pale brown, gradually specklod on the lower breast with bars 
of whitish, each feather tipped with dark brown. The whito bars 
increase in broadtli towards the belly wliich is nearly all dusky 
wliito. Thigh coverts olivaceous, primaries blade groy, outer web 
rich rufotis brown, wing covorts same color, finoly tipped whito ; 
secondaries also tipped wliite ; four first primaries groy on outor 
web, gradually decreasing. Tail with two centre tail feathers rich 
rufous; four outer terminating in dark gioy, tipped with whito nar- 
rowly. Legs pale pinkish gri^y, strong in form. Bill black, short 
and well notched. Iridos umber. 

Length 9J inches, extent 101", wing 4", tail 1J", tarftus 1 J", spread 
of foot J", hill at front *63" ; found in underwood on llongduu Peak, 
Principal Trigonometrical Station of observation at head of the 
Jhiri river, 7000 feet; generally in pairs, uttering a harsh croaking 
cull, and answering each other from time to time. 

427 a. Actnwdum near Egertom , Gould. 

This bird differs from the above named in the crown ond napo 
being ashy brown. Shoulder of wing and covorts oli\ aooous brown. 
THU pale rufous brown, all the^foatliers distim tly barred. Beucath 
pale rufescont, no ashy tinge and pale rufous on the n£ck and breast ; 
the princ ipal point of difference is m the contro tail f out liers, and its 
rather smaller size. Wing 3 2", tail 4£". 

This bird was common on tho high parts of tho Burrail rango f 
always seen hunting in the highest branches of tho forest tajges. 

430 a. Sibia gracilm , M ‘ C 1 L 

This bird was very abundant^ in the Burrail hills during the 
spring after March, gene^glly in forest, I noticed it very busy 
after infects on the large flowering forest trees, the Simul or Cotton 
tree was q, favorite. . • 
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Fam . B-RACHYPodiix®. r 

446 a. Uypsipetee concolor , B J y t li. 

447. It. M°Clellandt\ II o r sY. 

448. Uemixos flavala y Hodg. * 

Obtained in January at Ab&Iu. 

449. Alcurus stnaiius , Blytli. 

451 . Gr imger Jlnveolus , Goul d. 

451 a fipizioros ( amfrons , B 1 y t h. 

From flurarim, near Ohorra Punji, shot by Dr. J or don wlio 

examined tlio stomach, and found that the bird is also an imoet- 
fooder and does not live ontiroly on fruit. 

45 «3 a. Jjcos Jlavescens , B 1 y t li. 

Obtained at As5lu in April. 

456. Rubigula flaviventris y T i e k e 1 1. 

460. Otocompsa jocosa, T e m. 

460 a . O. monficolus , M c 0 1 e 1 1. 

461. Pyrnonotus pygeous , II o d g 
405. Phylhrms aunfrons T e m m. 

466. Phyllot ms Uurda iclii y J a r d. and S o 1 b y. 

469. Irena puilla , Latham. 

472. Or wins mdanovephalus, Lin. 

474. Oriolas 2)atlln 9 Vigors. 

Family , Silviad^e. 

475. Copsychm saulans y T e mm. 

The wing has a white bar formod by the wing coverts and outer 
,wob of the last secondaries. 

477. Uyiomela leucura, II o d g. 

483. Pratihcola Indica, B 1 y t h. 

497. Ratio ilia ritfiventris Vioillot. 

Length 5J", extent 9", wing 4", tail 2£". 

505. Iluticilla fully inosa y Vigors. 

'MO# Clwemorornis leucocephala , Vigors 

Length 7^ inches, extent 11J", \png 3£", tail 3*. 

» • 

508. lanfhia cyanura , P a 1 1 a s* 

509. lanthia hyperytkra , B 1 y t h. c 
524. Horomib Jfaviventris y Hodg. 

A dull yellowish ring round the eye,* same color on breast, wings 
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and tail dull olive grey with brown. Length 4| inches, wing 2", 
tail 1 j ff /tarsus -j-". t 

531. Orthotomu8 coronatus, J er # don and B 1 y t h. 

Irides dark brown, length iuchos, extent 6 7 , wing 1{", tail 1|", 
tarsus -jPy". One specimen shot at Chcmi Punji in October. 

539. Cisticola schamicola, Bonaparte. 

543. Brgmoxpus mornatus , Sykes. 

Bill grey at base beneath, log.s pink. 

549. Saga ai royal arit ?, Moore. 

$ with a black patch on llio throat extending to breast which 
is whitish. 

561. Fhylloscopm affinity T i c k o 1 1. 

563. Iteguloidca occipitalis , J ordon ; from the head of tho 
Jhiri river, N. Gachar. 

Irides very dark brown ; bill above pink grey, bolow orango ; 
tarsus grey; feet yellow. Length 4 indies, wing 2*2". 

565. Rcguloides proi cyu/un, ^ a 1 1 a s. Obtained at Glierra Punji, 
in October. 

567. Jicyuloides nridipenm Blyth. 

5C9. Cuhcipeta Burkii y B u v t o n. As61ll in January. 

572. Abrornis xantlwchixta*, II o d g. 

Bill dark brovn above, orango beneath, tarsus flosliy grey. 

57 5. Abrornis poUogemj8 y Blyth. 

The lorcal feathers tipped with greyish white was not soon in my 
specimen, obtained at Ohorra Punji, in July Two ill-do6nod 
broad dark grey streaks on tho head, cliin greyish white merging 
into pale yellow on the throat. . * 

584. Enicunts maculatus y Vigors. 

585. Emcurus immaculatu8 y II o dg. 

Longth 9 inches, extent 11J", wing 3jj", tail 4 1". Cliin and throat 
black. 

* 

588. Emcurus nigrifronSy Hodgs? 

Obtained at Chorra IVnji. — A^oung bird. 

Description. — Above black with a ferruginous tinge and a few 
scattered pale brown sx>ots pn tho tips of tho feathers of tho head. 
Breast Vack with ashy* brown tinge, centre feathers stroaked 
with whitisji, upper tail .coverts, belly, bar on wing, tips of so- 
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tondariefl decreasing from the last, the two c outer tail foathers, and 
tips of the central ones, white. Pale ferruginous tint on the tips of 
the white feathers, forming the wing hand. Length 7*5 inches, 
extont 10 75", wing 3*6", tail 3*5", tarsus 1*2", bill in front 0*6". 

590. Motaulla luzoniensis , 8 c o p o 1 i. 

592. Calobates sulphur ea y Bechstein. 

At Cherra in September ; this specimen had the white wing band 
very indistinct. 

590. Fipnstes ayilis , S y k o s. 

599. Con/dalla Jluhardi , Yioillot. 

Obtained in 0< toiler at Cherra. Length 7J inches, wing 3-7", 
tail 3", not fully grown, bill at front 0 55", hind toe and claw 1J". 

000. Cor if dal/ a f ujula , Vieillot. 

001. Cot /f da Hu striolata, B 1 y t li. 

Obtained on Mahadeo Peak, As&ln ; outermost tail feathers 2-3rds 
white obliquely, — penultimate with a white spot on inner web at tip- 

005. Ant /ms crrvtnus, P a 1 1 a s. v 

Winter plumago olive brown, and two moderately pale wing 
bands. Length 0 5 inches, wing 3j", tail 2 1 , tarsus *9", hind claw 
*4", extent 10J". 

* Famdjf } Ampeljd/t.. „ 

609. Ftend/uhs trythroptcrus. Vigors. 

Tail foathers aro tipped yellow and the hoad dark ashy. 

611. A/Iofrtus wnobarbus, T e m m. 

Obtained at Hengdan. Top of head, back, and tail bright olive 
green, white circle round the eyos, with another outer circle of 
grey extending behind to the nape; oar coverts yellow green edged 
with a lino o¥ yellow ; a marked very dark grey line on side of 
neck, a patch of brown on each side of chin, centre being huffy 
w bite, fading ramdly into the canary y ollow of the breast and 
belly; wing and shoulder of wing grey. Basted wing black. 
Wmg coverts banded black and chesnut, 2 bands of each color ; 
tail same as notecL in Jerdon’s description* 

Length 1 inches, extent 6£", wing 2§", tail 1 }", tarsus 5", legs flesh 
colored, i rides dark Thrown. In another specimon obtained at Cher- 
ra the wing bars were white, tho under tail coverts bright 
yellow, and o whitish ring round the <oje. 
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613. Leiopttla anneetans, B 1 y t h. * 

Obtained at head of Jhiri rive^, close under the Burrail range. 

615. Leiothrix aryentaurw, Hodg. 

The redder color of the upper tail coverts marks the distinction 
between malo and female. 

616. Siva strigida, Hodg. 

Irides red brown. Length 6 inches, extent 7 J", tail 2£", legs and 
bill grey. I noticed that those birds, when feeding together along 
the tops of the forest trees, arc particularly noisy, a chattering 
twitter. 

617. Siva cyan our o/tt era , II o d g. 

619. Mini a ca»faniceps, Hodg. 

Tail pah^laty, clan and throat butty white, primary coverts neb 
black, forming a spot on the shoulder. Length It inches, extent tt", 
wiug2i", tail 11*, tarsus irides red brown, bill grey, logs yellow 
ochre. 

620. Jlfinla cinorea, B lyWh. 

623. Ix ulus Jfavi coll is, TI o d g. 

Feathers of tho throat with dark shafts, forming a few faint 
streaks. Bill pinkish grey, legs pale yellow, irides brown 
Length 5£ inches, wing 2-7*, tail 2", tarsus ^ 

624. Ixultcs occipitalis, B 1 y t h. 

625. Ixulus utnatus, B 1 y t li. 

Head with feathers of an ton or part scaly, pale, margined rufous 
brown on the occiput and oar coverts, irides dark red. Jjongfh 5J 
inches, oxtont 8", wing 3", tail 2", tarsus 

*630. Erporms xantholeura, Hodg. 

At 5000 feet under Hengdau Peak, head of tho JUiri river 

631. Zosterops palpcbrosus, T e m m. 

Legs grey, — one specimen wing 2 , tail 1£ ; another specimen 
wing IjV', tarsus g", bill |\ m 

649. Machlolophus spihnotus , B 1 y t h. 

650. Melanochlora svftanea, Hodg. 

Tribe , Conirostkks. 

Family , Control.* 

673. Cissn Sinensis, Bj* Mson* 
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One ol those birds kept by mo at Cherra Punjl sang a number of 
different bars, in a vory loud key, # one so piercing, it was quite dis- 
ngrooable to l>e near it, — yet he \?ould often twitter in a low very 
melodious way. Those different calls never followed each other in 
succession, but after long intervals, and when he commenced a song, 
it was kept up for some time. On the sight of a fresh shot bird, its 
favorite food, ho became extremely noisy, or to call attention to its 
wants on approaching tho cage would make a gurgling noise in the 
throat, lie hung the food about tho bars of tho cage, or stuck 
it away in comers. After about six months in confinement, he 
became very imitative, picked up tho crowing of a cock, and was 
porfoot at the cackling of a hen al'tor laying. Those birds never re- 
tain tlieir lovely clirysophraso green colour in cajdivity, they soon 
loso it, and although tho above bird moulted in confinement, the 
new fouthers were a dull ontwerp blue, v ith tho slightest tmgo of 
green on tho head at first, which very soon disappeared. 

07 1. Lendrociita rufa, S c o p o 1 i. 

Irides dark brown ^called “ Kaslikussi” in Cnchur. Length 17 
inches, wing 7", tail 10". 

070. Ih nd) ocitla Sinensis , Lath. 

083. Stuniopcihtor contra, Lin. 

Strides pale yellow. This bird is as common in Cachar, as the 
Myna, A. tnshs, next mentioned. The Cachar bird is 8. superaharis 
of Blytli, Tho white suporcilium and white on forohead is very 
marked in tho birds from this eastom sido of India. 

68 1. Acridotheres tnstis, Linn. > 

688. Temenuchus Malabarica , Qmolin. 

G93. Eulabm intermedia^ H. H a y. 

Family, Fbinoillid^e. 

« 

094. Floceus baya , B 1 y t h. 

098. Munia rubronigra, H o d g. 

099. Munia uwfklata, Lath. % < 

735. JLrmatospiza sip ah i, H o d g. 

This bird is often captured by the JOiasias at Surarim tod 
brought in for sale. 4 * 

742. Fropasser rhodochrous , Vigors.* 
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A 9 obtained on M#hadeo Peak, Asdlu ; — thore is some doubt 
as to whether it is the above species. 


Order, GFMITORES . 

Family , Treuonid^. 

77 3a. Oroeopus vindifronsjfH 1 y t h. 

776. Osmotrrron Fhaym, B I y t h. 

778. typhenocrrcus hphenu) u#, Vi g o r s. 

Tlio primaries and secondaries are also udgod with yellow, very 
narrow on the former. 

* 779. Sphenocercut ajtioaudus , II o d g. 

781. Carpophaga , (sp. not determined), — Tlioro was no coppory 
gloss whatever on the back, rump, and upper tail coverts ol* a 
species from As&lu, those imrts were of a dark neutral grey tint, tail 
dark indigo, — 1J inches from^he end much paler, undortail covorts 
dirty wliite, irides palo grey. 

8p. Length. Tail. Extont 

* 1 18 inches 7" 27 i" 

2 18" 7J" .30" 

I am sorry to say that no specimen was kept of tliis due bird, it 
was very numerous in tho forest above Garilo (Chota Asalu) in 
January, and sevoral wore shot, being excellent eating, the skinning 
of one for a specimen was always postponed, and in February they 
had disappeared. Lieut Bon van obsortod Carpophaga msiynis 
and this specios at Molshai in tho North Oaehar y jLIn, and shot 
several of both, I am indebted to him for tjio following descriptions 
and measurements 

No. 1, C. wmgniSj H o dg.— Above, head slato color, back wings 
and toil darker with a bronze tinge, under parts light slate, tail 
and wing feathors darker. Length 16 5, inches, expanse 29", 
wing 9'5", tail 6", tarsus 1 6", # bill 1", centre claw 1*9", hind 1*3" 
Bill breadth at base 0-4", breadth of lower mandible 0*5". Iridos, 
dark red with gold specks apparent in the sunshine. Legs and 
feet pink, feathered half wjiy down the tarsus. 
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No. 2, Curpophagu, species (unknown). « 

General oolor slate, head and ujador partB light, upper parts dark, 
especially the larger wing and tail feathers, extreme two inches of 
tail lighter than tho rest, forming a transverse) band. 

Length, extent, wing, tail, *taibUH, centre claw, land cla*#. 
flp, a. 18 6 in 20 1" 0 0" 8 " 15" 1 9" 1*3' 

„ b. 17*6 „ 28" 9‘4" 7" 1*4" 19" 1*3" 

Bill one inch, soft and curved at tip, flesh colored, — upper com- 
pressed at base, lower the broadest, breadth ’4", lower mandible 
in sp. a , 0*7", in sp. />, O' 6", nostril elongated, in which point it 
differs from P- insignia. Tridos, light bluish grey. 

791a. Macropygia tusalia , II o d g. 

The bird I obtained on the top of Mahadoo differs somowhat 
from this species, there was no tinge of lake on the bill. Orbits 
were black not red as in M. tusaha, tho innor circle of the iridos 
yollow, in the coloration of tho throat and lateral tail feathers it 
agrees with Columba hplogrammica of Toinmink. Length 15J 
inches, extent 21 J", wing 10", tail 7J" y tarsus 1", bill \% n y legs and 
feet dull rod, bill black. 

795. Turtvr smatrnsis, G m o 1 i n. 

The female is not only smaller but decidodly of duller plumage. 

798. Chalcoplwps Indu'us J L i n. 

Of tho IIasoues very few have been collected, and of the Gral- 
latores, <all obtained are so widely distributed and so wellknown 
that the record is of little value until more have been noticed. — The 
1 whole order is badly rox>resented in these Hill ranges. 
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by Mr. W. T. Blantord, ij$ his u 0) mthological notes from 
Southern y Western and Cent) al Lidia ,” — by Allan O. II u m e, 
Esq., C. B. } Commissioner of Customs, jig) a. 
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The following remarfe on Mi*. W. T lllanf ord’s Orni- 
thological notes, &c.” which appeared in Part II of tlio Journal of 
the Asiatic Society for 1809, aro submitted as an additional informa- 
tion regarding several species which Mr. Blanford lias noticed 
in his puper. Some of the data had been oolloc ted many yoars 
piewous, but they had not as yet boon placed on record. 

I would premise in regard to tho 8 spot ies w hu h, Mr. B 1 a n f o r cl 
partic ulaily notices in Ins intiodm lory notes, viy. Salyo) nr* spihnotun, 
Jht undo fui u oht and Ct/onns TuleUue , that no one oi those is by 
an}* means so rare as he supposes. 

Asiegards Salptmm syilonot+s my collection contains specimens 
from Oudh, (collected bj Mr. It M. A d a tn, and another of my 
coadjutors, Mr. It. T h o m p son, I believe), from tho north of tho 
Suharunpur district or tho Dliun, (collected hy Mr. Cl. F. It. 
M a r s h a 1 1\ from tho foot of Mt. Abu, (collected by Dr. K i n g), 
and from tho nciglihourhood of Murrio, (m a purchased collection). 

Utrundo ( Lagmoplasten) jluvuola, is tho commonest of our swal- 
lows in Upper India, from the Tonso n\er, near Mirzapi'ir to tho 
Sutlodgo near Ferozpur; it abounds whenever thoie i* water, 
cliffs or ruined buildings, against which # it can plaster iln hugo 
mud, honey -comb-like, congery of nosts. In Ajmeie, at Ahmeda- 
bdd in Guzerat, in Bangor in the Central Frovinccs, f have noticed 
numerous colonies, and I have boon familiar with this bird, its 
nest and eggs for the last 20 years, although F did not know its cor- 
rect name, until shortly be fore the first volume of I)r Jordon’s 
work appeared. 

As for Cyornts Tickelka, I ha^o leceived more specimens of it 
than of either rubeculoxdm or Jet dam t all, however, from the Jhansee, 
Saugor and Hodiungab&d^ivisions, and fully two years ago Mr. 
*E. C. M urn sent me the nests and eggs of this species with the 
female shot by himself off Jhfe nest. 
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Turning now to some of the species separately enumerated, I 
noto : — 

18. Tinnunculm Cenchrts . — Tiiis species may be at once discrimi- 
nated from T. alattdartus by the colour of its claws. These are 
bla< k in the lapt named spocies, white or yellowish white in T. 
Cenchris . 

50. Circus cyaneus . — It is impossible* evor to confound this 
species with C. Swainsoni , tlio pure whito upper tail coverts, at all 
ages and in both soxos, suffice, as Col. S y k o 6 long ago pointed 
out, to separate' tlio Europeun lion Harrier from tho palo-eliestod 
Ilarrior. I have spoeimons from near Indoro and have soon others 
from near Jhansoo. 

53. Circus mdanolcucus — I agree with Mr. Blanford that 
this bird never occurs, except perhaps as an isolated straggler, in 
Northorn or Western India ; my specimens, and all in fact that I 
have yet seen, More from lower Bengal, Assam and Tippora. 

66, bis. — Mill us nielanotcs 9 I havo or have had sevoral spoci- 
xnons, young and old, of tho largo kite referred to by Mr. Blan- 
ford ; males with the wing 20 inches and upwards and females 
with tho ving up to 22. Tho young, so far as plumage goes, 
correspond exactly with Gustav Raddo’s figure of the 
young of Mill us nielanotes } and hitherto 1 have been inclined to 
identify our large Indian race with this species. In Tart II of my 
li Bough Notes,” I hopo to discuss this quostion more fully. 

104. Dendrochehdon coronata , though locally distributed is by no 
means a rare or uncommon bird. It breeds ffeely, to my certain 
knowledge, in tho sub-Hi walayan track, below Kumaon and Gurh- 
wal, in parts of the Mirzapiir district, in tho Mandla district of the 
Central Provinces, (from which locality Mr. B. Thompson sent me 
an exquisite little noBt), in tlio Nilgherries (whence also 1 have re- 
ceived its egg) and Coylon, and many other localities too numerous 
to record here. 

96. Acanthylis sylvatica . I al^) have nvver obtained specimens 
of this bird from the Central Provinces. I have them, however, 
from ConooT (Nilgherries) and Gurhwa?, in which latter locality 
they are common. 

631. Zostei'ops palpebrotus . — This species is anj-tliing but rare 
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in Saugor, Central Provinces. I have, I find, five nests, and least 
a dozen eggs, from that locality. 

85. Hirundo erythropggia . — It 1ms not >ot 1 believe been point- 
ed out, that while this species of mosque swallow belongs as a 
resident to the plains of India, II . daw tea, which is the resident 
species of the Himalayas, — breeding freely for instance about the 
bungalows of Simla, — also during the told season visits the plains 
reaching at least as far south as Agra. I quite agree with Q 1 d 
in separating Geer op is rufnJa , daunca and ergthropggta, although 
occasionally somewhat intermediate forms are met with in 8yria 
and Northern India. * 

80. If flu neola . — It is not at nil unusual for this species to 
breed against high cliffs. To give one wnglo instaiic‘ 0 , (and I 
could give fifty) visiting the river Chambal whore the Etawuh 
and Gwalioi road crosses it, and following its oourso downwards 
to its junction, at Bhurro}, with the ono will moot with at 

least an hundred colonies of this spe< ies, all v ith their el ust orod 
nests plastered against the faces of the high clay cliffs which over- 
hang the river. 1 take thi 4 - opportunity of noticing that the dif- 
ferences remarked by Mr. Goul d in his Indian specimens aro mere- 
ly due to sex and age. The presence, or absenco (more or less 
entire) of the wlulo marginal spot on the fail featl ers is sexual, tho 
white being always strongest in the old n^ilos, while tho presonco 
of strict) on the head is a sign of immaturity. 

90. Ptxonoprognc concolor . — I cannot (with very large series of 
each bofore me) concur in w r hat Mr. Blanford says of the eggs 
of this species and L. Jluvicola and II. nxjxvtps. Tim eggs of con- 
color arc» < ortainly not more spotted than those of nficeps. So far 
as the character, oxtent and intensity of markings go, they are 
intermediate between those of jla\ tcola and r afire ps. Tho ground 
color is white, and they are ull more or loss thickly speckled, spot- 
ted &c., though rarely blotched, with different shados of yellowish 
and reddish brown. Unlike those of jhmcola, which are as often 
pure white as not, these eggs are always protty thickly marked, but 
the markings, though bettej defined and darker than those of jlmicola, 
are neithar so bold nor s<? bright as in ruficeps. As in both these 
species, the markings are # akvays most dense towards tho broador 
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ond, where a more or less ill-defined zone,*or irregular and partial 
cap is not uncommon. 

Again tho nests are not, 1 should say “ precisely similar” to those 
of the Indian wir#- tailed swallow, but are deepor and smaller, 
coming to a well-dofinod point bolow. 

91. Ptionoprogne rupetfri *. — I quito agree with Mr. Blanford 
that this species is not confined to the higher IIills ; it is only the 
other day that I procured a pair at the Taragurh Hill, at Ajmere, 
a solitary rocky outlier of tlio Arnvallis only some 3000 feet in 
lioighl, but at tho saino time tho only breeding places that I know of 
are some 8000 foot high in tho Himalayas. Amongst tho lowor 
rocky ranges 1 lia\o hitherto believed them (though in this 1 may 
err) to bo only winter und spring visitants, retiring m India to colder 
and moro ole\ated localities to breed in. 

‘203. Lvurocei cct Ira cog aster . — I have this species from as far 
north as Mt. Abu, to which locality, I may notice, Callus Sonwati 
also ('X tends, as well as Cursonus f*' uIIicuh and Honiara Maeijueeni 
from the North West. 

310. Mnscicapula supernl mris , extends during the cold weather 
all over the plains of India. Mr. II r o o k o s procured a specimen 
in Etawali 1 think, and I have one from the same locality, another 
from near Lucknow and Several from Saugor. 

32o. lirytlu os tenia Romans -* The only specimen that I have of 
this species was also a female — and was shot along with an Pi. 
niaculata. I have not gone minutely into the question, but I uould 
suggest that possibly acomaus is only the female of maculata. 
Anyhow, all tho specimens that I possess of the lattor were 
males. « 

323. Piryth roster na parva . — This is the only spocies in upper 
India. I am not sure if I have ever seen a true loucura from 
any locality, except perhaps Tippora. — I have several European 
upocimens, and am perfectly certain that the huge series that I 
possess from all parts of Ihijpiitana, the H W. and Central Pro- 
vinces and Oudh, are one and all parva . 

268. Volvonvora Sylrsi . — Not very uncommon about Saugor, I 
got the nest and eggs both of this species and of Grauoalus Macei , 
this year for the first time, from this district. 
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257. Lanius erythronotus. — I wonder whether Mr. Blanford 
got hold of either Lanius caniceps yr tephronofus . It is curious how 
often these throe species aro confounded, yet they aro really 
very distinct, as the subjoined comparative table will show : — 



Frontal 

baud. 

General colour 
oi upper parts. 

i 

Ex tout of rufous 
on upper Bur- 
iueo. 

Colour of tail 
feathers. 

If. erythronotus , ... 

From 0*1" 
to 0 3" in 
width. 

1 

Somewhat pale 
ashy groy 

Whole lower 
back, rump, up- 
per tail coverts 
and longer sou- 
pi are. 

i 

Control tail 
feathers black, or 
blackish brown, 
Jateralff brown, 
with a groy tint. 

L. 

1 

Ditto. 

Ditto. 

Rump and up- 
per tail coverts 
only. 

Ditto. 

L. Uphronotus , ... 

Almost 

entirely 

wanting. 

• 

Somewhat dark 
ashy biown. 

! 

1 

Ditto. 

• 

■ — -■* „ 

Central tail 
fouthois deep 
rufous brown, 
laterals growing 
paler as they 
recede from tho 
centre, all ru- 
fous brown. 


Besides this, canueps has the middlo portion of the abdomen right 
down to the vent white, while in erythronotu ft the lower portion of 
the abdomen, tho feathers above the vent, arg bright ferruginous. 

460. Otocompsa fuscicaudaia. — This spoeios oxtonds northwards 
to Mt. Abu, where I found it very abundant ; specimens there 
obtained are in every rospect identical with those from Conoor 
(Nilgherries). In Oudh and in Bengal, this spocios is replaced by 
Otocmnpsa emeria , and east of the bay of Bengal by 0 . jocosa — Mr. 
Blanford says, that he has never met with an Otocompsa in Cen- 
tral India ; I presume h£ means <jf the jocosa type, with red whis- 
kers, because 0 . Uucotxs occurs, though rarely both, in Saugor and 
Hoshungab&d. • 

467. lora Zeylanica . — This species and typhia are one and the 
same species*. I have more than 100 specimens from all parts of 
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India, some from even as far east as Cojpaillah in Tipporah, and 
there ifl not the slightest doubt, I believe, that both forms repre- 
sent different sexos and staged of plumage of the same spocies, 
Mr. Blau ford might, therefore, well kill a perfectly intermediate 
spocimon. 

473. Onolns Ceylon emu, — None of the supposed specimens of 
this species, from Ahmednuggor sont mo by Messrs. F a i r 1) a n k 
and Bruce were, in my opinion, ( V ylonerms , — at least if Ceylonmsn 
be a good species. Tho chief distinctions supposed to exist be- 
tween rnelanocephal us and CeyhnensiH consist — 1st, in tlio black of the 
throat coming much further down on the breast of melanocephalus y 
than of Ceylonensis ; 2nd, in melanin* photon having the secondaries 
and tertiaries broadly tipped yellow, and tho outer webs of tho 
lattor yellow, while in Ceyloncnns only tho tertiaries are tipped, 
and tliis only on tho outor wobs, with yellow. 

Messrs Fairbanks and Bruoo’B Ahmodnuggor specimens, 
though somewhat intermediate, port# mod rather to tho melanocepha- 
lm than tho Ccyloncnsts typo. As a mattor of fact, I have shot good 
typical nxHinplos of both races in tho sumo localities in the Bliabur, 
below Uurh wal, and in Oudh Terai, and I at present utterly dis- 
believe in Ceylonensu as a distinct species. Perhaps, however, I 
have never soon a-truo Ceylonensu , my musoum unfortunately con- 
tains no Ceylon spocimon. 

353. Oroc&tes cviclnihynchus. — Stragglers of tliis spocies (and 
what is more romarkable of Oreocincla dauma) occur evory cold 
weather in the plains of tho N. W. Provinces and the northern portion 
of tho Central Provinces. When our ^Avifauna comes to be more 
closely watchfed, & vast number of the Himalayan species, now 
considered to reside exclusively in the Hills, will be found to visit 
the plains during the cold weather. I killed a fine spocimen of 
Tichodroma muraria on the clay cliffs of tho river Jumn6, at Shere- 
gurh, some 20 miles due north of Jaloun. 

354. Oeoci chla eyanota . — Mr. B c l a n f o *d may be right in con- 
sidering the olive tint on the back a sign of immaturity, but it is 
curious, that out of a large series of thig spocies and citrina , no 
singlo malo exhibits this peculiarity, but a'large proportion of the 
females do. This may bo accidental. • , 
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488. Saxtcola optstkoleuca — This species will not stand, the 
points relied on by B 1 y t h, Strickland and Gould are not 
constant, as the examination of a largo series shows. 

515 Acrocfphalm brunnescens. I have specimens from numerous 
parts of India. Tho proportions of the primaries vary a good deal, not 
locally but individually, and tho tone of coloration also varies greatly. 

645. Pams cmcreus . — I have specimens from all parts of Lidia, — 
from Cashmoro to Comillah, and from Kotgurh to Connor. Indivi- 
duals differ ; the species is one and tho same, Javanese specimens 
do seem to be persistently smaller , I have not, howevor, seen a 
sufficient number of examples to make sure that this difference is 
really constant. 

604. Agrodioma mdida . — As 1 have pointed out in a paper 
vliich will appoar in un early number of tho Ibis, neither of our 
Indian birds known as A. sunhda and cinnainomea y can well bo 
identical with RuppelTs birds. It is needless to discuss the matter 
hero, but if 1 am correct and with Rup pell’s careful Latin and 
German descriptions of both, and his plate of sordi^a before me, 1 
can scarcoly bo in error ; the Indian birds will stand, tho supposed 
A. cmnamwea as A. Jordon, and the supposed A . sordida 

as A. gt tseo-rufescensy nobis. 

768. Alauda Malabartea * Unless I am much mistaken (which 
I very likely may bo) tins bird of Mr. 13 1 a n f o r d 9 s is the true 
Sptzalauda Deva 

The Rev. Mr, Fairbank favoured me with throe snocimens 
of a lark killod at Khandnlla, which ho (or perhaps Mr. B 1 a n- 
f o r d) had named Alauda Malabarica . On examination, they proved to 
have hind claws only 0-4 in longth, and tho 1st primary* 0-6 m length. 
It was quite clear that these were not true (restricted) Alauda . 
On closer examination tkoro remained no doubt that those wero the 
true Spizalauda Jfeva of S y k o s, although the dimensions somewhat 
exceeded thoso given by Jordon. On comparing these with the 
Uppor Indian raco which I had hitherto confounded with Sykes’s 
bird, and of which it is not impossible that J e r d o n owing *to a 
similar error, gave the dimensions, I found that conspicuous dif- 
ferences existed, rendering the separation of the Upper Indian 
race as a distinct species necessary. 
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I prorood to give some dimensions of tliQr Southern and Northern 
Indian races, promising that to the latter I have given the specific 
name of simillima . * 



length, 

wing, 

1st prim. 

tail, 

bill at 
front, 

tarsus. 

hind toe and 
claw, 

8. Deva , 

$ 0 25 

8*60 

0 60 

2 05 

0 53 

0-86 

0 75 

(Southern 

S 610 

3 65 

0*62 

2 16 

0 53 

081 

0*72 

India ) 

£ 6*00 

3*57 

0 80 

2 00 

0 57 

0*86 

0.75 

B similhma, 

5 5 20 

3 15 

0 38 

1 75 

0 45 

0*70 

0*64 

( Northern 

<? 5*50 

3 26 

0 10 

1-85 

0*43 

0 72 

0 65 

India ) 

9 6 20 

3*00 

0*42 

} 70 

0 60 

0 70 

0*68 


Tho plumage of tho two species is of precisely the same character, 
but the colouring of tho Upper Indian bird is paler and less 
rufous, and this is especially conspicuous in the outor webs of 
tho first long primaries and exterior tail feathers, which are 
rufous buff in Deva, and pale fawn colour or yellowish white m 
buuillnna , and in the wing lining and rufous margins to the interior 
webs of tho quills. Altogether tho J)ird has a paler and sandier 
cast, so much so, that tho first glance at the birds is sufficient to 
attract tho attention of even a superficial observer to the difference. 
The crest of the adult Northern bird too is, I think, longer than that 
of tho Southorn, some of the feathers of the funner measuring fully 
0*9" in length. This bird boars tho same rotation (so far as typo of 
colour goes) to 8 . Dei a , than A. gulgula does to A. Malabanca. 

8pizahtuda snnilhma occurs throughout tho upper portion of the 
N. W. Provinces and Cis-Sutlodgo States of the Panjab, and I have 
specimens sent me from Jhansoo ; but what the lijnits of its range 
are, 1 do not yet know* having until recently always confounded it 
with S. Deva * 

1 muy here note that Oapt. M i t c h e 11 of Madras sent me speci- 
mens of Alauda Malabanca from Ootacamund labelled A . gulgula ; 
a< cepting his name and noticing the striking difference in appear- 
ance between these birds and our northern representative race, I 
bop.uated the latter, as A. gnlgulensis t faride my Catalogue), but 
subsequent careful examination has shown me that tho Ootacamund 
birds aro really A. Malabarica , while our northern raoe is the true 
A. gulgula of Franklin. " * 1 

From this it will appear that Mr. pianford’s bird, having 
the hind toe claw only 0-4, cannot be identified with Alauda Mala - 
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barica , a restricted AUmda with a long hind claw. Of course the 
bird recorded by him as Sptzalauda Leva is the Spnalauda svnil- 
lima> nobis. * 

716. Emberha Huttoni . — This bird is common almost through- 
out Northern, Western and Central India, wherever there are Tocky 
hills. It abounds in the Salt llange, in lire Panjab, and throughout 
the Aravalli range ; Taragurh at Ajmere and Mt. Abu, boing 
amongst its most favourite resorts. I liavo it from near Mirzaprtr, 
from the Siwaliks and from tho Saugor Division and Mr. 
llrookes has shot it in Etawali. Probably liko Emberha stno - 
lata , which I this year found breeding at Ajmere (soo a separate 
paper on this species, which will appear in an early number of tho 
Ibis) E. JJuttoni is a permanent resident and not, as lias boon sup- 
posed, a visitant from the Himalayas. This is of courso tho bird 
referred to by Sykes as E hortulana, 

800. Pterocles fasciatus . — It is strange that I have nover noticed 
tho crepuscular habits of this bird. I have shot scores of it. Ono 
day, Mr. F. B. Blowitt and myself bagged over a dozen within a 
circle of half a milo at Tirkeo in Goorgaon, not many miles from 
the famous sulphur springs at Soria. Only tho other day I shot 
a pair not far from Kisliengurh in ltujputana in bright daylight, 
as they came down to drink, and I have soon them at the water’s 
edge in the mornings at loast a dozen times. They aro very com- 
mon in Upper India wherever there aro low rocky hills with a 
little scrub jungle at the base, quite as common as P. corns fm in tho 
sandy opon plains. I have shot both these species and arenarius 
in the same morning in the Goorgaon disfriet, but alchata , our 
fourth Indian species vory rarely I think crosses the Indus, though 
it is abundant enough in tho cold season at Hot Murdan and other 
trans-Indus Panjnb posts, where it is known to sportsmen as tho 
brOnze-winged Sand-grouse. 

819 bis. Francolinus n. sp. — I do not doubt that tho Cutch 
species is distinct, I propose to name it after my valued friond and 
contributor, Dr. King, whoso paper on tho Birds of Goona iff no- 
ticed more than once by Mr 4 Blanford. I had intended describing 
this species in the Ibis, but the only specimen I had, was such a 
vile rag, that I hesitated tq do so, and in a weak moment, sent it to 
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a brother sportsman in Kattywar, whence* it had boen received, to 
show the species of which I wanted specimens. Now, I am sorry 
to say, I can neither got the original specimen nor better ones ont 
of my friend, and my only hopo is, that seeing this notice, ho may 
bo conscience-stricken, and do mo the favour of retur nin g me my 
own bird, u ith a good series of the same species. 

P. S. — I take this opportunity of intimating my dissent to the 
propriety of elevating the Mahabloshwnr race of Alcippe poiocephala 
to tlio rank of a distinct spot ies. 

To the kindness of Mr. II. R. P. Oartor I owe a noble sories of 
the Nilgherry bird, and to the Rev. H. liruce, two specimens of 
the supposed A. Britcn. 

I admit freely that, as a rulo, A . poiocephala is somewhat smaller 
than tlio specimens of Brucci which I possess, but some sj’iocimens 
of the former are fully as largo. Ihucei , to judge from the speci- 
mens before mo, is certainly not darkor as a rule, than tho majority 
of poiocephala , nor is it less ferruginous, and thoso throe points are, 
what Mr. F ai rb a n k in the original description which he sent me 
chi oily relies on. 

Tlio fact is tho shade of colour varies in individuals. JBrucei is 
darkor and le^s ferruginous, or lighter and more ferruginous than 
some', and absolutely identical in colour with other specimens of 
poiocephala that I possess. 

The rounding of the tail, the wideness and firmnoss of tho inner 
webs (other points insisted on by Mr. Fairjiank) varies in 
individuals, and in these rospocts also, the specimens sent me of 
Brucei are intermediate botwoon those now before me of the Nil- 
gherry bird. 

It may bo said that Alcippe Nipalensis which I admit as a dis- 
tinct species, differs only very slightly in plumage from poiocephala 
and this is true, but, the bill, logs and foot (the former conspicu- 
ously) of this lattor, are invariably larger than those of Nipalensis, 
while they correspond exactly with those of Brucet. In the one 
case (and I speak after comparing numerous specimens), we have a 
constant and vory material structural difference, while in the other 
there appears to be an absolute structural identity. 
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On certain protracted irregularities of Atmospheric) pressure 
in Bengal in relation to the Monsoon rainfall of 1 868 and 
1869, — by Henry F. Blanford, Meteor olog teal Reporter to 
the Government of Bengal. 

(With plate VIII ) 

[Received 17th February, 1870. Read 2nd March, 1870.] 

When tho Meteorological systom, rocontly established in Bongal, 
began to aflorcf trustworthy results, one of the first objects of 
enquiry that engaged my attention, was tho variation of tho 
monsoon rains. Tho year 1868 was markod by a rainfall in Lowor 
Bengal (more especially at Calcutta and tho 8. Western part of tho 
Gangetio delta) of almost un procodon tod amount, while in tho N. 
W. Provinces and tho Punjab, tho doticinncy was such as to cause 
a vary considerable failure of the crops and much consequent 
suffering. This year (1869), Jiie rains have been comparatively 
light throughout Northern India, including Bengal, except in tho 
districts to tho North of tho Pudina* river ; and it is fresh in tho 
recollection of all residents in Northern India, that largo tracts in the 
N. W. Provinces, Central India and tho Panjab, have boon pre- 
served from the imminent horrors of famine only by the timely 
rains at the very close of tho ordinary monsoon soason My objoofc, 
in tho present communication, is to bring to notice certain peculi- 
arities in the distribution of the barometric^ pressuro, which seem to 
throw some light on the causes, tho proximate causes at least, of 
theso notable and important variations. 

In watching tho daily and monthly roports received from tho 
Meteorological stations in Bengal, 1 oarly observed that somotimos 
for periods of several months, the barometric readings at certain 
stations, when reduced to the sea-level, shewed an apparently 
anomalous depression or elevation ; anomalous, that is to say, as 
not conforming to the general law of the barometric gradient for 
the time of year, as then known. I was at first inclined to sutfyeet 
that tho assigned elevation of certain of the stations might be erro- 
neous, or that, possibly, tfie barometric registers might be vitiated 

* The name given to tho main* stream of tho Ganges below Rajmahal. 
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by errors arising from faulty position or manipulation of the instru- 
ments. Accordingly I took every means in my power to verify the 
elevations, and either by personal inspection or otherwise, to satisfy 
myself that the instruments were properly placed and observed. 
The barometers had all boon compared with tho Calcutta standard 
before they wore issued, and tho errors thus ascertained had been 
applied as corrections to their readings. At stations that I visited,* I 
repeated tho comparison with ono or two mountain barometers which 
I carried with mo, and which had been comparod wi]h tho standard 
boforo my departure and were again compared on my return. In no 
case did tho result of the so( ond comparison differ from that of the 
first by more than a quito trivial amount. Some of tho stations, f 
moreover, have been supplied with duplicate barometers since the 
peculiarities above noticed first attracted my attention, and in these 
cases, a comparison was made botwoon tho two instruments as boon 
as possible at the station, and their recorded errors thus made to 
furnish a chock on each other. I nxintion these details because in 
this country tho barometric variations are so small in comparison 
with those in Western Europe, thut it is of tho utmost importance 
in order that tho conclusions basod on their roadings may be trust- 
worthy, that all merely instrumental errors bo most carefully 
eliminated. Any confidence that my facts may lay claim to, will 
dopond on tho assurance that all ascertainable causes of orror have 
boon carefully ascertained and allowed for. 

These procautions then having been duly observed, and not 
having afforded any explanation of tho observod anomalies, J tho 
conclusion became legitimate, that they wore real atmospheric phe- 
nomena and ifoi apparont and instrumental only : and this conclu- 
sion was confirmed by the fact, that in some cases the same pecu- 
liarity was shewn by two or more neighbouring stations. Finally 
during tho last cold weather (1868-69) I observed that certain 
stations which, during the S. W. monsoon, had shewn an excessive 
barometric depression, now exhibited an* opposite tendency, an 
excesV of atmospheric pressure ; and that this like tho former pecu- 

* Dacca, Chittagong, Shillong and Monghyr.* t 

+ Saugor Islaud, Cuttack and Akyab. 

X With one exception. The elevation of Chittagong had been erroneously 
reported, as shown by my verification. * • 
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liarity, affected not one only, but two or three neighbouring stations 
in different degrees, and lasted for some months. 

It was not, howevor, until ano?ker S. W. monsoon had afforded 
me the means of comparing the barometric features of the same 
season in two consecutive years, that I could be justified in assuming 
any eorrellation between those local peculiarities of atmospheric 
pressure, and the variations in the rainfall. There haw hitherto 
been very little systematic observation of the baromotor in India, 
that is susceptible of comparative treatment, and very much 
remains to be done to ascertain the normal distribution of atmos- 
pliorie pressure during our monsoons. To determine whether any 
local peculiarity is normal **>r abnormal, at least two registers for 
corresponding seasons must be compared. This has now been 
dune for tho H\V monsoon, and 1 am justified iu concluding, that 
tlie local depressions wliic h 1 shall now describe, and which appear 
to me to bo intimately related to those variations of tho rainfall 
which I havo already noticed, tiro peculiar to the year and not 
rocurreut. « 

I take first of all tho RW monsoon soason ( May to September) 
ofl8f>8. Tho following table (ext raeted from my official report) 
gives tho moan barometric pressure* of ouch of the monsoon 
months, at all the stations from which I have reports for the period 
in question. They are reduced to 34i° Fahr. a ml moan sea level. 


May. June July. Aug. Sept. 

Port Blair, Y 29 810* 2,9*885* 29*819* 29-853* 

Madras, 29,800 *712* ‘*750* *772 .792* 

Akyab, *850 *753 *7^6 *720 *797 

False Point, *736 -507 *562 %7o *G54 

Cuttack, *751 *613 *615 *508 *735 

Chittagong, *802 -626 -637 *630 *740 

Baugor Island, .... *736 522 *535 *475 *616 

Calcutta, '781 {*570 603 -601 699 

Hozaribaugh, .... .*720* ^546* *509* ? ? 


• The means are obtained from the observations rocorded four times daily 
L viz* 4 a. M , 10 A. M., 4 r if., und 10 p. M. on every day in the month, 
except those marked with an 4*1 which are the means of the 10 a. if. and 4 
p. m observations only. 1 have shewn, in the Report, that the means thus 
obtained are oomparable to withiy -01 of an inch* 


17 
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May. June. July. Aug. Sept. 


Jesaore, *701 -541* -584* ? '6DJ* 

Borhamporo, ..... *777* *547* *590* *590* *715 # 

Dacca, *831 614 636 ‘605 *739 

Monghyr, *701 ‘315* -542* *504* *679* 

I\itna, -7 10* -&4U* 042* *574* *684* 

Benares, *7 17 570 *573 ‘ 6*21 *7 1*5 

Koorki, *604 *4 ill 517 '523 *658 


It Mill he observe*! that in Juno, (with the exception of the com- 
paratively distant stations, Monghyr und Eoorki,) and in August 
and September, (without exuptiou as fur ns tlio table shows, 
Hazuribuugh being, however, wuntirtg in these months,) Saugor 
Island shews tlio lowest mean barometric pressure False Feint 
also shows a low mean pressure, which is however, 0 1 above that 
of Saugor Island in August, and 0-03 to 0*04 m the other months 
aftor May. The Calcutta moan leadings are liom 0 0 15 to U*12 
lughor than those of Raugor Island thioughout, and those of 
Out tuck (except in August when thifl^atiition shews the lower ilk an 
pressure*,) from 0 018 to 0 08 higher tlum those ot False lVint. 
There was therefore, a poisistent barometric relative depiession 
extending from Hunger Island to tlm RW. Jt was Murnwhut 
changeable both in intensity and position, but the miuimuin always 
lay nearer Hanger Isiaud than tfcny other station. The mean baro- 
metric gradient between Calcutta and Haugor Island { 70 miles) 


w T us in 

May, one 

ini li in 1 555 miles 

* 

June, ,, 

„ 1458 „ * 

July, „ 

» 1029 „ 

Aug. „ 

„ 555 „ 

Sept., „ 

8-13 „ 

and it did not finally disappear until December. 


There w*as another nroa of barometric depression to the NW. 
and NNW. of tho above, (as je shewn by Hazaribuugli and 
Monghyr) which would seem to be more regularly recurrent than 
that which lay about the Sand Heads* and is probably due to the 
elevated and hilly character of tho country. In July the mean 
pressure at Hazaribaugh was lower, than at Saugor Island. 
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Saugor Island as has been already remarked was the lower in June, 
and in all probability in August also. 

Now tko rainfall tables shew tlmt the months of June and August 
were those of the heaviest rainfall in Bengal generally ; but the 
oxeessiro falls wore very local. In June the maximum was at 
Balasore and Cental ; in August at Ilooghly and Xislumgur ; in 
froth cases apparently, (certainly in the latter,) not at tlio piano of 
greatest mean "depression but at some distance (about 100 miles) 
to iho north of it. ^Tliis is shown by the following tablo extracted 
from the genorul rainfall table in the official report — 

11 atn full in niches. 


* 


J one. 

July. 

Aiig. 

Sept. 

Boon, 


11 00 

10 00 

12*90 

5*05 

Outtm k, .... 


17 ;)0 

10 12 

8*92 

9-80 

False Point, 


9*20 

12*75 

9 95 

20*40 

Bolusoro, . . 


36*20 

5*00 

H ;io 

9-60 

Bangor Inland 



. . Jt 27 10 

ll •«<; 

16 07 

21*50 

Cuntai, .... 


31 13 

8'76 

12 09 

17*71 

Midnaporc,. , 

A . 

22*80 

5 10 

1 9 30 

13*20 

Calcutta, .... 


26 01 

11-17 

21*83 

15*69 

Ilowrali, .... 


23 20 

14 80 

25 30 

21*10 

Bam oorali, . . 


15*25 

0*55 

15*30 

17-10 

Hooghly, . . 


15 80 

9 55 

40*50 

21*40 

Burdwan, . . 


8 20 

10*80 

29*60 

14*60 

Jos sore, .... 


10*03 

12*24 

20*53 

9-49 

Kishmu'hur, 

^1? ..... 



10*75 

11*50 

30*20 

7 30 

IWlmoipore, 

12*71 

8 40 

18*07 

9*36 

Soory 


8*85 

8*85* 

10 45 

9*20 

Pampero Beaulwili, . . . . 

14 15 

18*20 

10 75 

11-20 


Calcutta and Howrah received about the same quantity of rain 
in June and August, but in the former mouth they lay to the north, 
in the latter to the south of the area of greatest rainfall. In June 
the fall excoeded 20 # inches over an area including Balasore, 
Saugor Island, Contui, Midnaporc, Calcutta and Howrah. At 
Baneoorah, Hooghly and Jessore it was between 15 and 17, and at 
Cuttack rather more thkn 17 ins. In August the fall exceeded 20 
inches at -Jessore, Kishnagur, Hooghly, Burdwan, Calcutta and 
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Howrah, anrl was nearly of that amoum at Midnapore in one 
direction and at Berhamporo in the other. 

In bulb months there was within those areas a fonts of greatest 
rainfall, around which, the quantity diminished with the distance. 
This focus was about Oontai audllalasore in June, where the quan- 
tity registered was between 30 and 10 inches, and in August was 
situated about Hooghly, where the register exceeds 40 inches A 
this month. 

Tho resultant directions of the winds at OaKftitta, Snagor Island, 
False Point, Cuttack and Jessoro, us calculated from all tho obser- 
vations in oach month aro given in the following table ; comparative 
prevalence being expressed by a number proportional to the wholg 
number of observations taken as 100. 

Nay June. July. August. Sept. 

Jessore, .. 58 6.19E. 5GS. GW. 74 S.22E. 27 8.10E. 55 8. 1 2E. 

Calcutta,.. 80S. 6E. 75 8.14W. 88 S .2E. 61 S.21W. f>8 S. 18E. 

Saugor Id , 85 S 5\V. 77 S 29W. 72S.12W. 45 S.37W. 37 8. 12W. 

False Pt., 81 S 2 1W. GO S.47W 68 8.55W. 58 S 87W. 40 N 83W. 

Cuttack, .. 70S.11E 48 S.35W. 478 47W.*t2 S.79W. 188.39VV* 

Now <m comparing in this tabic the mean dim t ions for June 
ami August with those of tho other months, it will be observed that 
the forme » are characterized bj a compaiativo cxi css of westerly 
elements Thus ut Calcutta for example, the wind is East of South 
in May, Jufy and September, but Wtbt of South in June and 
August. f Jlus general charactei istic becomes veiy distinct when the 
anemomotric resultants ure laid down ou a chart, Jseo Plate VIII, 3 
as wina k arrows, the lengths of wlihh vary as tiura^unm expressing 
prevalence. At Jessore tho August mean is an apparent exception, 
but tho tjguro expressing prevalence, is so much reduted as to 
indicate a considerable deficit of Southerly and increuse of Nor- 
therly elements.* A similar difference is shown by tjUe mean of 
Berhamporo. 

A comparison of tho June and August wiad resultants with those 
of the same stations for unj of tho monsoon months of 1869 entirely 
bjjprs out the abore inference as to the unusual prevalence of a 

• Tbe detailed table from which the mean resultant h computed ahem a 
thia to be the case. 
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Westerly element in th» former, in other words of a deflection of 
the monsoon from its normal coui^ towards the East. The winds 
do not indeed follow a spiral course around, and in to a place of 
minimum depression as they would do in n cyclone, but they are 
deflected from thoir normal direction to tho Eastward, in all proba- 
bility to feed an ascending current over Lower Bongul. II once the 
excessive rainfall already noticed at certain stations in Lower 
Bengal, and as a consequence, tho deficiency experienced by stations 
to tho NW. in tho Ganges valley, with tho predominance of 
Westerly winds which iharor torizod the greater part of the monsoon 
of 1868 in the N. W. Provinces. Of those features tho existeiKO 
persistent barometric depression in tho head of the Bay seems 
to offer a consistent explanation. 


I now pass to tho monsoon of 1809, tho barometric features of 
which dilleml considerably from those of tho previous year, and 
which brought to the delta of*Low or Bengal a rainfall somewhat 
below tho average, while in the NWP. tho deficiency of rain up 
to almost its close, was as marked as in 1868. 


May. June. July. Aug. Bopt. 

Port Blair, 29 817* 29*770* 29 789* 29*810* 29*829* 

Madras, *783* -673* *717* ’751* -777* 

Akyab, *782 *G56 701 *721 *804 

False Point, *763 *609 *620 *719 *748 

Cuttack, *710 *572 *020 *710 *733 

Chittagong, *712 *600 *6^8 *731 *715 

Saugor Inland, . . * -705 -5*8 -5«« -068 -704 

Calcutta, -680 -531 , -500 -Rcg -708 

Huzaribaugh, .. -588 -481 -027 -024 '077 

Jessoro '669 *521 *554 651 -701 

Berhampore -666? -617 V -502 V -GG8 1 -709 

Dacca, -704 -566 601 -684 -739 

Oaohar, . M2 ;59t 630 698 * -761 

Monghyr, ? ’482 *527 *596 *644 

Patna, -60 ^ -494 '522 -619 -67$ 

Benares,. - 6£5 '505 '567 '641 '688 

Boorki, ......... -560. . '362 '510 '581 -663 
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Tho distribution of atmospheric prosmiro ahown by this table is 
vorv dilfbroiit from that sho\m % the table for 1808. The Saugor 
I Miami moans are throughout equal to or higher than those of Cal- 
cutta, ami those of False Point equal to or higher than those of 
(Juttuck. Of tho area of depression in the head of tho Pay, which 
was so marked and constant during tho monsoon of 1808, not a 
trace reappears. This m*um>h tho scat of minimum pressure is 
transferred to llazarilmugh and Monghyr,* and here it was persistent 
nearly to fhoeloMo of the monsoon, deflecting the winds and apparent- 
ly determining tho distribution of t ho rainfall, just as the Saugor 
Island depression of llio previous y ear had done in the lower part 
of the delta. ^ 

This depression first became marked in April, in which moma 
tho lowest, moan readings are those of TInzaribuugh and Patna, 
Monghyr being wanting. Tn May tho difference was greater and in 
Juno those throe stations alone lay within Hie i.snharie of 29*0. In 
June and July the pressure was about the same at llazaribaugh 
and Monghyr, bill m August and September it rose at tho iormer 
more rapidly than at the hitter station, and tho barometric* mini- 
mum la> nbo\o Monghyr |- Thioughout the three iir*t months of 
tho mins, ami indeed nearly to the end of Scptt mber, the vapour 
hearing monsoon w r us then urrexfoil m its normal (ourso towards 
tho N. W Provinces by n poiMstcmt atmospheric depression in tho 
region of tho (’mmckporo lulls and ILizffrihuugh, and it was not 

# In tin nlutruet of the pnporgnon m Pioc. Ax. for Jauuaiy 1S70, it was 
ntntcd (p. 1),*) fch.it iti Mm oh, a 5 depression appeared over u riA'iitu inohi 
<lmg Hoi laiupore. AloiighJi,<W that m Mar if wiw uifcenniliod especially over 
tho !ii «*t numed fUnhon no. I touched its lowest point in June-, ami that there 
Was n moan difference of 0 1 1 oj an inch between Calcutta and Berhumpore, 
On re-examining T ho regisrei* and laj mj; down then Imromotno moan* of the 
stations fur each day in enrvex, an instrumental cuor has been detected m the 
neihunipore register which uflbotod it fiorn the loth April to the 15th July, 
find which caused tho mean pressure to be iceordcd as rather more than 0 1 
too km. Jk. corresponding correction hns been tvpphod to the register jii the 
above table, bat siuoo the ooireetion can bo determined only for tho beginning 
and end nf the period, and ib assumed to be tho same throughout, the results are 
imvrkrd**rith a [y] It results from this that*the depression did not move 
westward ns originally stated, bat, ohaujed ns now sUrod in tne text ; and that 
tho cyclone of June did not move dneot to tho place of inmunnm pressure, 
though (us 7 um still of opinion) its course was probably affected by the exist- 
ence of tho local depression. * « 

t Kxcept Roorki which in this mouth was LoVror than any of the Bengal 
stations, but the barometer has nob been compared and there is much reason for 
the belief that it reads low. f 
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until the end of September that tho ooutruction of tills depression 
allowed tho N. W. Provinces to receive tlieir usual rainfall, oh it 
would appear, by leax ing tho w'indl from the Bay to follow their 
nonmil course across Hu/aribaugh and C’bota-Nagpoor towards 
tho Upper Provinces, 

In June Hie heaviest rainfull occurred at Julpignri ( 11*29 ins.) 
and Bungpore (^36-7 ms). Ai tho stations of Dinngepoio, Pubna, 
Malda, Buxa, (Bbotan 1)oiuh,) and Goulpara more than 20 
inclios wrero registered, while »t Ihirjiling at which tho a virago 
rainfall for this month is 27*50* ins., 19 Sd indies only fell. At 
Calcutta the runifaJi hu {lie month anemuled 1o 1H Hi indies; but 
this, 11 indies fell m one day, during file Cy lone of (lie 9fli 
tRino, the centie of wliuh pushed veil man* Calcutta. Berhamporo 
received 21*71 nidus id which 7 tell dining llie pasatgo of (ho 
fylonound Kampore Bcuuhnh, which was aho near its tjudv, 
18-0.7 indies, in ull of which 0 indies Idl oti (lie day oi tlm storm. 
It would appear then that tl«' heaviest fall was to North Past of 
the* depiession, the maximum being at lot) nubvi fioin tin* seat of 
gi eu test depression much as m August of the previous ynr. lu 
the' present ease, however, the place of maximum rainfall was pro- 
bably determined by the proximity of flu* hills. 

That tho winds in May and Juno were grcntly influenced by tlio 
local barometric depression, and instead of Idowmg up tlio Ganges 
valley, drew in towards flu* depression with a tendency to circulate) 
round it, is she wn by the 1< flowing table, wlydi exhibits also tho 
increase of Paste] ]y eon ipon ent h m September when tho ruins 
reached tho Upper Provinces. 

It may be noticed, however, that as in tin* pic xiouf year, tlio in- 
fluence of the local depression was suflident only to mod it} and 
weaken, not to counteract that of the probably mmo extensive urea 
of low pressure, which many cm uinstunces lead me to bdievo must 
exist in Central India, as a normal phenomenon of tho 8. W. 
monsoon. . 

Moy. Juji". July Aug, fi«pt. 
Cuttack, .... 79S 6°E 58S 3°E 58S 4!)'W 558 19° W 308 17 r E 
False Toinu,. . 838 15°W* 53S 25°E 72S 07°W |^8 56°W 418 39‘ W 
’ * * Mean of 7 your.. 
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May. June, July, Aug. Sept. 
Saugor Island, 82S38°\V G5S 32° W 74S 55° W 77S 47°W 68S 11°W 

Calcutta 828 7°W 708 CriE 848 5°E 858 1°E 858 23°E 

Jessoro, 558 11°E 72S 30°E 828 18 r E 708 7°E 858 35°E 

Dacca, 69S 31°E 878 45°E 938 37°E 90S 9°E 608 33°E 

Borhamporo,.. 638 43°E 578 38°E 74S 52°E 648 23"E 75S 53°K 

Monghyr, 43N 89°E 63N 8C°E 618 89°E 22S 75 E 638 84°E 

Putna, 84N 7°\V 92N 3°W 71 N 6°E 728 29°E 

Benares, .... 58N 5°YV 37N ll n E 27 E 1 IN 48°VV 56N 8°E 

Qya, ? 23S 81°E 128 77°E 228 1°E718 7H C> E 

Hozoribaugh, c328 27 " W 40S 1 5 >\V 328 18 *E 328 19°W 618 42' J E 

To surn up the principal fails brought out in the foregoing d$- 
cussion. 

In tho monsoon sonsons both of 1868 and 1869, there was an 
aroa in or on tho borders of I/iwor Bengal, in which the utmos- 
phoric pressure was persistently lo\n, and \vhi<h was partially or 
entirely enure led by a region of relatively high barometer. It 
originated with the general redistribution of barometm pressure at 
the beginning of the 8 W. monsoon in April, and bo< nine intensified 
with the first fall of the rains in Juno. In 1868 it it turned its initial 
position with a slight variation throughout tho monsoon season, the 
depression being most inteuso in J une and August, after w hioh latter 
mouth it gradually decreased m intensity, but did not disappear 
till December. In I860 it conti acted or retreated northward and 
as far as can bo judged did not ontiroly disappear, although its 
influeid'O was diminished until quite tho end of tho monsoon. Its 
position 'Was different in tho two years, being in tho former in tho 
N. W. corner of tho Bay of Bengal, m tho latfcor in the hilly 
country to tho west of tho delta. 

It influenced the vapour bearing winds from the south by deflec- 
ting them towards it, and necessarily by determining an ascending 
current, it produced an excessive rainfall to the north of its position, 
the Maximum fall being at from So to 150 miles from the place at 
which tho barometer was lowest. Finally it impeded tho passage of 
the vapour-bearing winds to tho N. W . Provinces, and thus deprived 
that region of a groat part of its usual fiumuol supply. 
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Explanation of the Charts, PI. VUL 
The Charts shew tho mean i^obaric lines, the resultant wind 
directions and distribution of that rainfall for each of the three 
months, June and August, 1808, and Juno, 1869. The two former 
data are obtained from registers kept at the stations : 

Roorki Monghyr Dacca False Point 

Benares Darjiling Jessoro Madras 

Patna Berhampore Calcutta Chittagong 

Gya GoaJpara Saugor Id. Akyab 

Hazaribaugli Shillong Cuttack Port Blair 

in the case *of tho Charts for Juno 1869. A few of those are want- 
ing in the charts of the provious year. The rainfall data are ob- 
tained from a largor number of Stations. 

The isobaric linos are obtoinod by reducing to son lovol tho means 
of (in most ensos) four observations daily, reduced for temperature 
and corrected to the Calcutta standard. The linos roprosont differ- 
ences of of an inch. To determine their position, tho distances 
betwoon each pair of neighbouring stations, lying on opposite sides 
of a lino, were dividod into parts proportional to tho excess or defect 
of their fiftean readings on the even tenth, and tho lino was drawn 
through tho series of points so determinod. If tho stations are 
very distant, or tho exact course of tho line for other reasons doubtful, 
it is represented by a*broken lino. 

The wind resultants are ropresentod by arrow's, tho points of 
which indicate the position of the station s^to which they belong. 
The direction of their flight indicates the mc^in motion of tho wind, 
as deduced from tho number of observations, and without regard 
to differences o^lfelocity. The relative predominance of tho resul- 
tant direction is indicated by tho length of the arrow, taking $ inch 
as the maximum or as representing exclusive prevalence. 

The distribution of rainfall is indicated by light dottod linos, 
each line corresponding to a difference of 10 inches of fall during 
the month. 


18 





m 


OBSERVATIONS OK SOKE IlCDIAK i$I> MALAYAN AkFHIWA 4KU RBI* 

ti^ia, — by Db. P. Stoeiczjca, Pdlmniologiet of the 

Survey of India ; Son . Secretary, Asiat, Sac. Bengal , 

(With plates IX — XU.) 

[Read and reoeived 0th Apnl, 1870 ] a 

The materials Upon which the notes, recorded in the present com- 
munication aro based, havo boon derived from various sources. 
By far the groator number of the specimens noticed had been 
collected on my last year’s trip along the Biinnose a#d Malayan 
coast, at Ponang and near Singapore, as well as on the Nicobar and 
Andaman islands. Only a few specimens were received through 
a friend from Java, and from Upper Burma, but some of the species 
from these countries are of groat interest, as I shall have occasion to 
notice furthor on, 

(i 

As regards the Indian fauna proper, I havo little to say, t)r. 
Day furnishod me u ith some materials which confirm the dis- 
tinctness of the two spocios of Enhydrtna figured by Bussell, 
namely, his SooyU-pattee and Talaladyen. My colloctoi^s Save also 
procured in the Sutlej and Kulu valleys, and in the neighbourhood 
of Simla, some species which I (lid not wish to oinit, because 
doubts had been expressed against the codfect determination of 
some of them. I particularly allude to such specios as B ly th * s 
Platyccps fasriatm, which is a Comj^moma, Dtps as multyfaeciata, 
B 1 y t h, , Cmpaoeoma Sodysont, G u n t h , 7 } optdonotua platycepa, 
^Blyth, witSi c wluch 8 1 e i n d a c h n e r 1 e^ZamemUSunalayanw is 
identical, and to a few others. There is at prosenWess occasion to 
remark much On the fauna of India proper, as it will shortly be 
published in detail by Dr. T. C. J e r d o n in his forthcoming work 
the u Beptiles of India.” 

However, the Amphibia and Beptilia of the Andamans and 
Nico^ars had a special interest Cor me, c because the fauna of 
these islands was as yet le& known than that of other parts of 
India and Burma, and not only promised «to yield some novelties, 
fend to elicit the geograplucal distribution of several Malayan forms, 
but upon examination of some type "specimens in our Museum* 
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described from these rislaads, there Appeared several doubtful 
points to be settled. I was, therefore) most anxious toobtain as 
large a material as was possible, and on two different oooasiotjj* 
despatched my collector to those islands. With the very hind 
assistance of Oapt J, Avern, of the Steamer Scotia,** Oapt. 
Run deli, Assistant Superintendent of the Nicobars, Th. Ad* de 
R^Vpstorff, and Mr. Ho mf ray, at the Andamans, I have 
not only procured nearly all the speoies whioh had beeft already 
recorded as occurring on these islands, and several others previously 
known from India, Burma, Penang and Java, but also a few as yet 
undescribed' forms. It was to be expected that the Amphibten and 
and Reptilion fauna of the Andamans and Nicobars will shew a 
great similarity to each other ; several species of lizards and snakes 
are oommou to both, and the whole fauna greatly resembles the 
Malayan, gradually passing into the Burmese fauna, both being in 
a great many points very closely related to each other. The detailed 
lists of species known to occur eon the islands will exhibit this more 
clearly. They will not only shew the distribution of some of our com- 
mon Burmese and Indian species, but at the same time indicate the 
peculiarity of each of the small geographical provinces alluded to. 

The number of Amphibia as yet known is very small, and thero 
cannot be the least doubt that many more species of frogs will yet 
be discovered on both the Andamans and Nicobars ; tree-frogs 
especially ought to be numerous in the damp jungles of the 
Andaman and South Nicobar islands. Of Lacortilia there ore 
several peculiar species, and the genera mostly agreo with Malayan 
forms, such as Tians , Ptychozoon , Cyrtodactylw, Phdsuma, Peripia, 
Pronchocele, and others ,* a few more aro of Indian "and Burmese 
type. Among the Ophidia, the genera are more generally distri- 
buted all over India, such as Python, Dendrophys, Oonyosoma , Comp - 
oosoma, Tropidonotus, Ptyas, Ablates, &c. Most of the species from 
the islands belonging to these genera are also found in Burma, 
in the Malayan peninsula, and tjie neighbouring Philippine island#. 
One of the most marked features in the Reptilian fauna of the bfieo- 
bars and Andamans consists in* the great number of Trimeresurus ; 
particularly at the NicoW#, where the jangle appears to swam 

* Or the poiaogods water-snakee, appear to b# comparatively 

futasjlhhy prefer sandy ahoret to those surrounded by coral reefc 
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with them. Those I obtained from the latter islands only belong to 
two distinct species, T. Oantori , Blyth, and 2! mttdUUt, n# sp., 
but the number of specimens, particularly of the former species, 
is very great An idea of this may be formed from the fact that 
my collector procured, within a comparatively short time, some 60 
specimens of the former and about 30 of the latter species* For- 
tunately these vipers do not seem to be as dangerous os their^Bjjes 
usually Are, I shall speak of their poisonous properties further on, 
when noticing the various species of the genus IHmeresurus. 

T. Contort is also common at the Andamans, but T. mutabihs 
seems *to be there much rarer. Beside these two, a third species 
is to be met with at the Andamans ; it was called T. porphyracms 
by B 1 y t h, and also does not appear to be common. It seems 
to be sufficiently distinct from either T. cannatus and purpureas, 
with which it has been considered as identical by different herpe- 
tologists. 

The following species* have up to die present been observed from 
the Andamans. 


Amphibia. 

1 liana gracihs y W i e g m., var. Andamanemis . 

2. Bufo mslann$ftrus i 8 c h n e i d. 

Brptilia 

3. Hydrosaw us salvat-or , L a u r 

4. Gecko stmtor , Cant. 

6. „ rerus f Merr. 

'Phehuma And&manetm, B 1 y t h 
?. jpeiriptia Canton , G ii n t h. 

8. tfemufactylm frenalus, S c h 1 e g. 

9. „ maculatus, D. and Bib. 

10. Cprtoiactylm rubidus , (Pusllulo rubida, B ly th). 


* X will mark those species which have been recorded as occurring on the 
islands* batof which I have not seen specimens, with an asterisk X may 
as waft notice that the only species tsrh&h have been described from thee# 
islands are those by B ly t n, (see Appendix in Monat’s Adventures and 
Beseuohes among the Andaman islanders, Aa f 1888, p. 884), by Theobald In 
his Oat. of Barmens Reptiles, and some others bgJ3 ieindeohaer, published 
in the sotafttifio results Of the ° voyage of toe Austrian Frigatte 
Amphibia and BeptDia, 1888. 
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11. Tiliqua cormatof Sohneid. 

12. Minulia maculata, B ly t h. 

18. Tiarta subcriatata, B ly tV (» Ooryphylgm MmmiUmiy 
fits, apud S t eindacliner). 

14. Ptyas mumua, L . 

1 5. Gonyosoma oxycepkalum, B o i e. 

J(£ Compsowma mlanurum , S o h 1 e g. 

17. Tropidonotu s quincunctiatus, 8 ch 1 e g. (=&T. Tfythriy B 1 y t h, 
and T \ atrioUtus , B 1 y t h apud Theobald.) 

1 8. Dipso* hexagonotus , *B 1 y t h. 

£ 19. Dendrophis picia, G m. 

20. Lycodon aulicus , L. («= TgtUria hypsirhmoidesy Theobald.) 

21. Cerleru* rhynchopa , 8 c h n e i d. 

22. Ophopltogua elapsy S c h 1 e g. 

23. Naja tripudianty Morr. 

24. TVimfiremrm porphyraceu8 t B 1 y t h. 

25. „ Cmtoriy B 1 y t h. 

26. „ mutability n. sp. 

27. * Caouana olivacoa t Each. * 

28. Chelonia virgata, S c h w e i g. 

29. Caretta aquamata y B o n t. 

From the Nicohana tho following are on record — 

Amphibia. 

1. Earn gracilis, W i e g m., var. Ntcobartenw, 

2. Hylorana Nicobar iensis, n. sp. • 

3. Bufo melanoaticus, 8 c h n e i d., var., (—Bufo npimpes, F z. 
gymnauchen, B 1 e e k.) 

Bkptixia. 

4. * CrocodUus sp. ^ 

There is no doubt of the occurrence of a Crocodile on the 

bears, Oapi Bundel^informedme that he obtained a small live 
«p*oimen of one, but it unfortunately did not reach me in* time 
Mbre the steamer left; it is most likely 0. porosus, SchneidL 
*«* Myi/rotcwnu saUdlor y La u r., (recorded by Blyth). 

8. Btiy&ozoon homafocepfatum, K u h 1. 
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7. Hwridactylu* frenmtm i S c h 1 eg. * 

8. * Tiliqua earinata, Schneid, (reoorded by S teiadachner). 

9. „ jfwaeea, Gray, * 

10. „ rugiftra,) n. $p. 

11. # Euprcpes (Lygosowa) mucrotie, Fitz. (recorded by S t e in- 
da chne'r). 

12. # Tgphloscincus Nicoboricus, Fitz. (recorded by Sj^ein- 
dachner), 

13. # Galops mystaceus, Baud, (recorded by B 1 y t h.) 

14. „ ophiotnachus, M e r r. 

15. # Bronchoeelo crutaiella , K u h 1, (recorded by Steinda c^- 
ner.) 

16. ,, jubata , D. and Bib. 

1 7. Tiaris subcristata , B 1 y t h. 

18. Ablabes Ntcobariemis , n. sp. 

19. Bendrophu picta , G m e 1. 

20. Lyoodon aulieus, L, • 

2 1 . Python reticulatus y S c h n e i d. 

22. Pelamis platurus , !L. (— bicolor, S c h n e i d.) 

23. * Platurus laticaudatus , L. (reoorded bySteindachnev.) 

► 24* „ Finest, Jan, ( „ „ „ ) 

25. THwemurtt* mutabilis, n. ep. 

26. „ Oantorif Blyth, (=?? Trim . labialis , Fitz. 

^ apud Steindaoh ner, see further on ) 

27. * ,, purpureus, Gray. This species is also recorded 

by Steindaoh ne r, Jbut as he Bays that the specimens ore in bad 

^ state trf preservation, they may prove to be unicoloured varieties of 
jjT* ^mutabilis, "though purpureus may also occur, but I have not 
as yet Been any specimens from the Nicobars. 

28*29, Blyth mentions fragments of Chsl, virgata and imhricata, 
and very likely some more of the Pelagic species will be found. I 
have myself seen fragments of turtle bones and oftbeir shells with 

the natives, but I would not venturg to identify the species. 

* , v * 

Accidentally the number of species upon record from, both groups 
«f islands is the same, but the Nicobar f&ana appears fo be richer, 
•■especially in the Semen)* and Ajoamids, and no doubt may mere 
snake* 'will also be found. There were* sirenl sppeies obtapiedby 
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the Austrian expedition,* which we haveaot yet received in Calcutta 
from these islands. The almost Jotal want of Oo&usnnue on the 
Nicobors is remarkable. 

From Penang 1 have to add to the Amphibia a form which appears 
to be a third interesting variety of the very variable liana gracilis, 
and two new species, PolypedcUes JTascheanus and Ansonta PmangensU 
(n gen. ot sp.). Among the Ophidia I procured a new Trimcrcsurm } — 
T. convict us , — rather closely allied to tho Himalayan T. monticoldj* 
Gunth., and a very interesting species of Mabouya — |f, Jerdomana 
— which I got on the little Pulo Tiokus, close to the northern shoro 
ofePrince of Wales island. 

I have also added a conmleto description of tho rare Oeclto Smithii , 
Gray, a specimen of which was sent to mo from Java, and that of 
what appears to be a full grown specimen of Tetragonosoma effrene , 
Cant., from the island Banca. 

From Amherst, near Moulin em, I have recorded a new specios of 
tho rare genus Canto ? ut , and frcJbi Martaban a very interesting small 
Riopa At the lost locality, 1 also obtained Jerdon's Diplopelma 
Carnaticum , CaJoula pulchra, Gray, Hylorana r Jytleri , Theob. f 
Htnuha maculata , B 1 y t h, and some others. 

The following is a complete list of the spec ies noted in the pre- 
sent paper ; the families are quoted, according to Dr. Gunther’s 
work on “ Indian Reptiles.” 

AMPHIBIA. 

Batrachia. 

1. Rana gracilis, W i o g m.,Jypical. # 

„ „ „ * var. Andamanensis. • 

,, „ „ „ Niooborionsis. 

„ i, ii pulla, (from Penang hill.) 

2. Bona cyanophliotis, 8 c h n e i d. 

3. I^pcioephalufl breviceps, 8 c h n e i d. 

4. Polypedates Hasc^eanus, n. sp. , 

5. „ maculatus, Gray. • 

ft. Hylorana Tytleri, T h e o b. (P = oythraa, 8 c h 1 e g). " 

7* Nioobariftnsis, n. sp. 

ft. Ansotote Penangensis, p. gen. et sp. 

ft. Diplopelma Camaticnitn, J e r d. 
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10. Cftloula pulchra, Gray. 

1 1 . Bufo viridis, L a u r. ^ 

12. „ melanosticus, Solmoid. (-= gymnauchen, B 1 e e k„ 
= spinipes, F i t z. 

KEPTILIA. 

Laokrtilta. 

* 1 3. Phychozoon homalocophaluu, K u h 1, 

14. Goc^g guttatus, D a u d. 

15. „ stentor, Cantor. 

10. ,, Smithii, Gray. 

17. Pholsuma Andamanonse, B 1 y t h. 

18. Peripia Poronii, Cantor. 

19. ,, Cantoris, Gunt h. 

20. Hemidaolylus fronatus, 8 c h 1 o g. 

21. „ maculatus, D. & B. 

22. Oyrtodactylus rubidus, ( Puellula rubida, B 1 y t h). 

23. „ affinis, n. sp. 

24. Tiliqua carinata, S c h n o i d., (Eup. rufoseens, Sc haw. 
npud Gunther.) 

25. „ rugifera, n. sp. 

26. ,, olivaooa, Gray. 

27. Mabouya Jordoniana, n. Bp. 

28. Hinuliu nmculata, B 1 y t li. 

29. Biopa lineolata, n. ap. 

30. Calotos mystaoeus, D. & B. 

31. Bronohocelo cristatolla, h 1. 

32. Moluocana, Loss. 

33. ,, jubata, D. & B. 

34. Tiairis subcristata, B 1 y t h. 

85. Draco yolans, Linn. 

Ophjdia. 

36. Cylindfophis rufus, Laur« 

37. Ablabes melanocephalus, Gray 


38. 

» 

Kappii, G u n t h. 

39. 

>> 

collaris, Gray. 

40. 

>* 

Nicobariensis, n. sji 
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41. Ptyas mucosus, 

42. „ hexahonotus, Ca nt., (tfCmelaqkis idem apud GMinther). 

43. Compsosoma radiatum, B o i n v. 

41. „ melanurum, S c h 1 © g. 

45. „ semifasciata, B 1 y t h, (Platyceps idem). 

40. „ * Hodgsoni, Q u n t L 

47. Tropidonotus quincuntiatus, 8 c h 1 e g. {T. Tytleri and 

sti tolatm f B 1 y t li). 

48. „ stolatue, L. 

49. ,, platycops, B 1 y t h, (Zamenh Himalayanus , 

8 t © i n d.). 

50 Gonyosoma oxj c opkalum, B o i c. 

51. Dondrophis pic ta, G m e 1. 

52. ,, caudolixu ata, Gray. 

53 Chrysopelea ornata, SLaw. 

5 1. „ rub©8( ons, Gray. 

55. Psammophis rondanurus, M or r. ( Phayroa isabeMina, Tkeob.^) 

56. Tragops frantic inctus, G u n t b. 

57. DipHis hoxagonotuB, B 1 y t b. 

58. ,, multifaaeiata, B 1 y t h. 

59. Lycodon striatus, Shaw. 

00. „ aulicus, L ( Tytleria of T h e o b al d). 

61. Tetragonosoma effrene, Cant. (var.). 

62. Python molurus, L. 

63. „ roticulatus, S c h n e i d. 

64. Ilypsirhina plumboa, B o i e. 

65. Cerberus rhynehops, S c h n e i d. 

66. Ilipistes hydrinus, Cant. 

67. Cantoria Dayana, n. sp. 

68. Bangurus oceruleus, S c h n e i d. 

69. Ophiophagus ©laps, S c h 1 e g. 

70. Naja tripudians, Merr. 

71. Callophis intostmalis, L a\i r. 

72. Enhydrina Valakadyn, B o i e f (= E. Bengdemii). 

73. „ shistosay'D a u d. 

74. Pelamys bieolor, S c h n e i d. 

75. Trimeresurus gramiheus, Shaw. 
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76. 

Trimerosurus 

erythrurus, Cant. 

77. 

ft 

carinatufy Gray, 

78. 

ft 

porpliyraoeus, B I y t h. 

79. 

ft 

mutability n. &p. 

80. 

tt 

Cantoris, B 1 y t h. 

81. 

a 

convietuB, n. sp. 

82. 

Halys nymulayaimH, G u u t h. 

83. 

Daboia Russelii, 8 h a w. 

(aUKLONTA. 

84. 

Emys crassicollis, Bell. 


AMPHIBIA. 

HATRA CiriA. 

Fam. Ranlo/e. 

1. JRana gracilis , Wiegm, (G unth. 1. cit. p. 409.) 

This spocies is very common in Jio Suudarlmns, all along tho- 
coast of Arracan, near Rangoon, Moulmeiu, Tonasserim, tho 
Welealey Province, Penang, and apparently also at the^ Andamans 
and Nieobars ; it usually does not hesitate to take to sea or brackish 
water, and is, os a rule, & true litoral species. 

In specimens from all those localities tho coloration is typical, the 
spots on the back,* the band betweon the eyes, and the spots on the 
lips ore never absent, there is, however, no rule as to the presence or 
absence of the pale dorsal streak - r generally it is present qpd occa- 
sionally (on some specimens from Rangoon and Penang), almost as 
wide as the interspace botwoon the eyes. The body of the largest 
specimen, I hlave collected at Akyab (Arracan coast), measurod about 
2£ inches in length ; this specimen has four ruddy spots on tho back 
between tho shoulders, forming a cross. Specimens with the body 2 
inches long are comparatively very common. The external surface 
of tho vocal region is black in the male. The length of tho snout 
slightly varies, but it is usually conspicuously attenuated, apparent- 
ly more so in the males than in the females. In specimens with a 
narrower snout, the ridges of the vomeripe teeth almost touch each 

* In young specimens there is only one transverse somewhat undulating 
dark band above the middle of the body** # the akin is generally distinctly 
tofj iwonhur. 



143 


1370.] Indian and Malayan Amphibia and Reptilia. 

other, in those with soniewhat broader snout, the interspace between 
the dental ridges is more or lees^ widened. As regards the pro* 
portions of the length of the legs compared with those of the 
body, the Arracan and Bangoon specimens are the most true to the 
type ; the legs being stout and the distance from the anus to the 
metatarsal tubercle equal to, or very little longer ‘than, the length 
of the body ; the toes are half webbed, but in young specimens the 
wobbing appears a little stronger, becauso the toes are thin and 
of moderate length, while in old ones, the fourth toe especially is 
much elongated, and more so m the males than in the females. 

In seV^ral specimens from the neighbourhood of Moulmein and 
some others, obtained near the coast at Penang, the distance between 
the anus and the metatarsal tubercle is conspicuously* more than 
the longth of tlio body, the difference amounting to about Jth 
of tho length of the body, the specimens are also a little more 
slenderly built, but no other specific difference exists, oxcept 
that in some specimens, tho foes are conspicuously slender and 
elongated, so as to make the webbing appear to be still loss than in 
Arracan specimens. 

a . As variety Andamanensis may be distinguished, the form 
occurring on the Andamans. I have examined four specimens from 
Port Blair Of the smallest tho body is about one-third of an 
inch long, of the two next above one inch, and of tho fourth 2Jrd 
inches. In all the specimens the snout appears a little shorter 
and moro obtuse than in typical gracilis, and the hind feet are 
docidedly more slender, and proportionately longer than in that 
form. In the first specimen the difference is ejjual to -J-th 
of the length of the body, in the two of mid^e size it is ^th 
in one and a little less than £th in tho other, in the large 
specimen it is veiy nearly £th ; one of the specimens has a thin 
vertebral streak, the others none ; tho chin and breast are spotted 
with black, mostly conspicuous in those of median size. 

The rest^of the characters and the coloration remains trqe to 
the type, except perhaps the webbing of the toes, appearing to 

# In on© gpeoimon, noted # in the lint of measurements as r, the feet are pro- 
portionately very long, bat they are not slender to the same extent, as they are 
in the Andaman variety • # 
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be a little stronger than in most other specimens ; the web reaches 
to the tip of the third, hut not to that of the fifth *toe ; the 
fringe on the external edge of the fifth toe is almost obsolete* 
The tubercles which are in young specimens very distinct the 
body, and above the eyes, become also nearly quite obsolete in the 
old frog. 

Although at the first sight tho greater length of the legs and 
the obtuse snout appear to be striking differences, I don’t think 
that they are sufficient to rt gard this insular form as distinct from 
the continental, parti( ulnriy so, vhen we observe tho changes in 
the length ot tho logs of tho Amu an nnd Rangoon specimens, and 
thoso from tho Wolosloy province. Possibly tho abovo noted differ- 
ences may in timo become hotter developed, and may then be 
considered as of spocific value; that is — a local race may in time 
become a epectes. 

b . var . Nicobariensis. From the Nicobars, in the noigh- 
bourhhood of tho Nancowri harbour, ‘I obtained ono peculiar young 
specimen. The body measures 1 Jtli inch, and iho distance between 
the vent and metatarsal tuborclo is slightly moio than that of the 
length of the body, thus in ibis point coming up very near to the 
typical Arraean specimens, but it has the short snout of tho var. 
Andamanentifij and of tho next varioty from Penang. It diflers, 
however, from both in the vory slight webbing of tho foot, tho tons 
being considerably elongated and slender, the fourth equals in 
length to vory nearly half the body, tho disks are slightly ^rollon, 
and the Web is almoejfronly basal, it hardly extends to half the 
length of the toes ; the cutaneous fringe on the edge of tho fifth toe 
is slight but distinct, and the tubercle at the base of the fourth toe 
bbsoleto. The skin is, like in other young specimens of gracilw, 
finely tubereulated, and the whole habitus and coloration identical 
with type specimens ; the lowor side is finely mottled with dusky, 
as in Andamanansis, 

c var . pulla. As a further vaguely of nR, graciln I regard two 
specimens which I obtained in a small pool of water at a height of 
•about 2,000 feet on the Penang hill One*m only fth, and the other 
|th of an inch long ; they agree with the Andaman variety in the 
somewhat obtuse form of the snout, spotted cilia and breast and tho 
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slenderness of the feet*; in the first the difference of the distance 
between tKfe anus and the metatarsal tuberclo, and that of tho body 
is *|th more of the length of the latter, in the second specimen it 
is nearly one-sixth ; but in both specimens the toes are proportion- 
ately shorter and more fully webbed ; tho fifth too has the cutane- 
ous fringe as distinct as in typical gracilis. The colour of the fresh 
speciinons was a light browu with groon spots, perfectly identical in 
distribution with those of gracilis , with which also the tubercles on 
tho back entirely agree ; these two speciinons have no dorsal stroak. 

Whon viewed independently from other specimens, nothing would 
be easier than to regard tho above noted Penang small variety 
asadistimt spetios, for, in addition to tho obtuse form of the 
snout, aud the greater length of the legs noticed in tho Audaman 
variety, wo have in this a complete webbing of the toos. However, 
there is in any case, at present no sufficient reuson for doing this. 
For I have already noticed that in young specimens of typical 
gracilis the toes appear stronger webbed than in old ones, and as the 
two specimens from tho Penang lull are evidently young ones, they 
may shew this development accidentally moro, than peril aps other 
specimens in the same totality would do. Until this has been 
sufficiently ascertained, tho other more constant characters consisting 
in the form of the body, and also tho vory characteristic coloration 
must be regarded as m^ro important than the peculiarity of a 
known variable character. 

In all these varieties quoted above the constancy in co 1 oration is 
most marked. 1 do not regard the more or l^ss pointed or obtuse 
snout as a character of great importance, for it vai ios^ cons 1 do? ably 
in specimens of one and the same locality in different stages of age, 
and apparently also in the sexes. Neither would tho reference to 
the greater or lesser length of the hind limbs appear to bo very 
important, but that tho webbing of tho toes should vary so consi- 
derably as noted above, is really very romnrkable ; and I would 
certainly have soparatod*the Andaman and the* small Penang form 
as distinct species — on account of shorter enoilf, longer limbs and 
stronger webbing of the toes, —had I not obtained from the Nico- 
bars, situated geographically between both, a form which has the 
short snout of the two last Varieties, but the proportionately short 
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limbs of the typo form ; on the other fyand* however, a very slight 
webbing, distinct from all oth er| ! & 

I hope to be able to give illustrations of all those forms, as soon 
as I may be placed in possession of more extended, materials which, 
I trust, will be sufficient either to confirm the present determination, 
or to show that what I pointed out as varietios are in reality to be 
considered as distinct species. I can now only repeat that, whatever 
anxiety some herpetologists may fool rogarding the consistency 
of the species in question, I cannot view those insular forms, on 
comparing thorn with hundrods of specimens which I myself 
colloetod in tho Sundarhans, Arracan, Rangoon and down the 
Tanasserim coast to Ponang, as anything else but local varieties of 
one and the same species. I shall now only add the actual measure- 
ments of tho principal forms. 



The varieties from Moulmein and (i) Nicobarienn* are almost 
identical in measurements, * " 

2. Rana cyanaphtycti*, 8c h n e i d. (GUu nth, 1, cit. p. 406). 

This species has been collected by Dr. F. D a y in Orig|p where it 
appears to be common. Specimens measuring up to $ inches in 
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length of the body are alaofcot raro in the Sundarbans, and the 
# 

species here principally lives in p<*>ls of water which is more or less 
brackish. 

3 Pyxicepkalu* brevieeps, S c h n e i d. (G u n t h. L cit. p. 41 1). 

A specimen was obtained by my collectors in the forests above 
Kotegurh at about 7000 feet ; body measured 21", the hind log 2| r . 

Fam. Polypedatid.®. 

4. Polypedates Hascheanus, n. ep Pi IX, Pig. 3. 

Body moderately slender, ant eri oily rather wgler than posteriorly 4 
and depressed ; skin smooth or with fow indistinct small tubercles 
except above the eyes ; snout modorate, obtuse, slightly longer 
than the distance between tho eyes ; fore foot, whon laid for- 
ward exceeds the snout nearly by tho whole length of tho first fing- 
er ; the distance between anus and heel is slightly less than the 
length of the body ; tympanum round, smaller than the eye ; the dorsal 
glandular fold is rather indistiuct on the forepart of the body, but 
clearly traceable on the posterior half of it, a second glandular fold 
runs from the hind edge o£tho orbit above the tympanum to the 
upper arm ; toes slightly wobbed in young specimens, but in the 
largest specimen observed they are about one-third wobbod ; only the 
terminal disks of toes are conspicuously flattened and enlarged ; the 
inner metatarsal tuberste is large and compressed the outer at the 
base of the fourth toe almost obsolete ; vomerine ridges voiy small 
and distant, but present even in the smallest specimens less than 
half an inch long. # 

Colour above lighter or darker olive brown with fow irregular 
email spots, (sometimes, though rarely pale, almost yellowish olive) . 
with a black band between the eyes, edged with light in front f 
followed by a W mark, the ends of whi< li begin almost behind the 
eyes, a pair of somewhat indistinct blackish spots below the middle 
of the body ; aides of the front part of the body Hack, lips slightly 
spotted with white, a large wflifce spot behind the angle of the 
mouth, aides of body mottled and punctated with white and black 
limbs with dark brown* 'cross bands ; lowor parts whitish olive 
mottled and finely punctated with dusky, especially on the sides 
about the love and on the*hind limbs. 
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J found this species tolerably coiaradfe ull through the higher for- 
ests (about 1000 feet abovo sea ler el) in the i dund of Penang ; it does 
not seem to grow to a largo size, for though I have soon hundreds of 
specimens in different places of the island, tho largest I obtained, only 
measures J| ,; in lougtli of body, tho distaneo from onus to heel, is J-g" 
inches, tho fourth toe -jY' and the total of hind limb 1 inch. The 
usual size of tho specimens is only * 6 , and nearly ^ { 6 inches in 

tho other corresponding moasuroniouts. It js generally seen on the 
leaves of small hushes or on tho ground botwoon old leavos ; it is very 
active and on account of its very small sizo rather difficult to socuro. 

1 huve great pleasure in naming this species after my Mend 
Alfred 11 a s < he who has very kindly assisted mo in my re- 
searches on the island. 

6. Polypt dates macutatus, Gray, (G u n t h. 1. cit. p. 428.} 

A variety of this t penes is not un< ommon in Penang. Live speci- 
mens were of a yellowish brown colour with groem&k tinge, the head 
much darker than the rest and with a distmc t bluish tmge, the whole 
of the upper surface very minutely punctated with dark speaks ; a 
slant blackish partially interrupted strflak below the timpauoid fold ; 
all lour loot with indistinct cross-bands, the hinder side of the 
femora blackish, spotted with white : tho extreme edgo of tho upper 
lip win to; bolow uniform yellowish wiiito. The skin in young 
82>ocimens is vers finely granulur above, m old onos it becomes 
smoother, especially on the postorior half of the body. * 

i 

6. liylotana Tytlni, T h e o b. PI IN, Fig. 1, 

Cat. ltopt Asiftt. Soc., Musoum, p. 84. 

(an idem Ilyl&'ana erytkma , Selileg. Giinth. L cit. 

p. 425.) 

I have collected near Moulmein two specimens which I was 
first inclined to regard as a variety of R. erythresa. There is no 
essential difference in the measurements of the two. 

h. full grown. 6. young. 

Length of body, ........ 2 inch, inclu 

Distance from vent to heel, .... 1^4 v nearly & „ 

Length of fourth toe, , , 

Total length of hind leg, , , . * .... #rV i) n » 
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The snout is somewhat narrow in the more fully grown specimen. 
Tho fourth too is rather short, tho web teaching to the tip of tho 
third and fifth too. Tho first toe^ias at its base a very prominent 
laterally c omprossod tubercle, and anothor considerably smaller 
tubercle is at tho base of the fouilli too, tho last is not mentioned 
by Q u n t h e r or Bum and Bib run in tlio description of 
erythraa Tho upper glandular foldds as usually distinct, the lower 
begins abovo tho base of the upper lip, is interrupted above tho liu- 
monft, then hinds downwards as a short fold and disappears without 
continuing along tho side of the body. Fiom tho upper hinder edge 
oi the tympanum also a short thickened fold rims to tho humoral 
tubercle. This c hnrac tor also occurs 'on two other specimens of 
unknown habitat in tho Asiatic Society’s Musoum, but m tho one 
named TyiUn by T k o o b a 1 d, thou k < m to be, besides the short 
curved glandular ridge, slight trac os oi its latoral extension, it being 
broken up until it disappears on tho posterior middle part of the 
belly. In Hub last specimen tlfe toe* arc also fully webbed, and tho 
fourth toe is little more than half the longth of tho body, as in typical 
e t ytJircpa Tho lower portions of the femora are distinctly granular. 

Tho Moulmcin young spec i men is daik brownish green abovo, 
black on the sides, the old one olivo green abovo, blackish on tho an- 
touoi half oi the hides, and mo+tled with black on tho x>ostorior ; the 
glandular folds are while?, tho upper lips with a whito streak, but 
tkoir edges are blackish ; tho low nr parts are pale mottled with black 
on tho axitei ior half j the hinder parts of the femora are also mottled 
or marbled with black, but the upper sides ^f both foie and hind 
limbs are brown banded. Tins lawt coloration is also never mention- 
ed in tho published descriptions of erytht cca> though Schlegol’s 
figure apparently seems to indicate it on the tarsal portion of tho 

hind limbs. « 

It wotfd seem, without a comparison of typical specimens of 
erythrm , rather difficult to stato whether our Lower Bengal and 
Burmese spec imens havS to bo ifically separated from erythraa, 
or not, but with all tho apparent vory great similarity they really 
scorn to me to be distinct* • In Theobald’s type specimen* of 

* This is Hi* Daco v specimen to which B 1 y t h alludes when he say* of 
ffylorma (LywnodyU*) nbacukvfla (Journal, Asiatic Society, Bengal, XXIII, 

20 
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M. Tytleri the measurements almost perfectly agree with those of 
et ythr a a, the body is by Hourly half the length of the snout longer 
than the distance hot ween venf and heel, and the fourth toe is 
slightly more than half the length of the body. There are, however, 
two distinct metatarsal tubercles of which the ono on the first toe 
is very prominent and largo, and the logs aro banded brown above. 
If these last diameters never occur m ery threw of the Bouthorn 
regions, the sponfio name Tytleri will have to be reserved for 
our form. The indistim t continuation of the lowoi glandular fobl on 
the body cannot bo fakon mto consideration, neither the somewhat 
elongated form of the fourth toe, foi there can be no doubt that the 
two above mentioned spot linens from Moulmein, and two othors in 
the Museum, (either also from Lowor Bengal or from Burma), ^re 
identical with Theobald’ s Tytleri , and m all those, the lower 
glandular fold bends down behind the fore limb and thon disap- 
pears ; the fourth toe also is slightly shorter than half the length of 
the body ; in othor characters all the specimens ontiroly agree. 

Hylorana Nicobariensis, n. sp Pi. IX, Fig 2. 

In its slender linbit rosombling the last, but the snout is narrower 
and more obtusely rouudod than in that species, its end \ery littlo * 
projecting above the lower jaw; c an thus rostralis rounded ; loreal 
rogion slightly o\ cava tod ; tympanum round, almost cir< ular and 
littlo smaLlei tliun the oje ; skin m tho males above, finely granular, 
more distinctly so pohterioily, lower side of tho femora eparsely 
granular • in-tho females the skin is smoother ; u distinct gland runs 
from behind the oye on* each side of the upper edge of the back ; 
a second gliufd is indicated by two tuborcles, one behind the angle 
of the mouth and tho second posterior it aibovo the humerus, 
and in some specimens there is even a third much smaller tubercle 
present from which a £hort rim bends downwards : all these glands, 
however, are much less distinct in very young specimens. 

p 299), that it differs from erylh^fra **by its shorten and stouter limbs and short 
anterior digits, &o.” Gunther’s somewhat sai c&stio remark (L oit p 425) 
on that point is uncalled for, because B 1 y t li * 8 type of nuicalarta is actually 2|> 
in total length, and the distance from vent to h^el only two, consequently less 
than that of the body, and tho limbs are thus aottfed ly stouter and shorter than 
in the specimen described by G u n t h e r # though both no doubt are the sam e 
species, , 
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The disks of the fingers and toes are well developed, on the latter 
the web reaches fully up to tho tip of the third and fifth toes. The 
second and fourth fingors are eub-tqual, and the third is about one- 
third longer than tho fourth. Two metatarsal tubercles are present, 
the marginal one at tho base of tho first toe is elongated and later- 
ally strongly compressed, the other which is smaller and rounded 
is placed at the base of tho fourth toe. Tho length of tho body 
(measured in 8 full grown and 5 young spo( miens), is somewhat 
more than the distance botwoen the anus and heel, and the fourth 
toe is shortor than half tho length of the body. The following are 
the actual measurements of two of tho largest specimens : 



* 

« 

Longth of body, 

. . . 2 iinh. 

1}£ inch. 

Distanoo trorn vent to heel, . . . 

... m „ 

1 H .. 

Length of iourth toe, 

• • • 1 Sr » 

H „ 

Totul length of hind limb, 

• • • v 

3 i« >» 




In comparing theso measurements with those given of the Moul- 
moin II. Tyib ) ;, tho two will be found to be almost identical. And 
this first led me to bolievo that the present species may only 
bo a variety of Tyilni (? erythrcea), bat tho larger tympanum 
of Nif'obancns/s, tho usual total want of the short downward bent 
lower glandular fold, tho bettor developed disks of tho fingers 
and toes, the greater length of the third finger, then tho presence 
of two almost sub-equal tnber< les at tho base of tho toes, adigtmc tljr 
larger gape of tho mouth, somewhat more distant ridges of vomerine 
teeth, &c., are so well marked in all tho specimens examined that, 
on comparing thorn with the corresponding characters of Tytlen , the 
conclusion seems fully justified that the Nicobar form indicates a 
sufficiently distinct specific tjpo. 

Colour above olive greenish, much darker and almost black in 
some male specimens, upper glandular fold palo, upper lip whitish, 
lower glandular tubercles usually purely white ; sides of body includ- 
ing the loreal region black, which uniform colour, however, fades on 
the posterior part of the bpdv and is sometimes rejdoced there by a 
few dark spots. Lower parts more or less mottled with black, some- 
times almost wholly black in the males, but yellowish between the 
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thighs ; in tho females, the lower parts are whitish, cither uniform or 
only slightly dusky. Fore limbs with few indistinct cross bands, a 
dark streak in front of tho upp<4* arm, and another one boliind, as 
well as on the lower arm ; hind limbs above banded with brown, 
boliind indistinctly mottled with dark and yellow. 

In coloration and in the development of the disks of tho fingers and 
toes, Are., this spotios mud) resembles II. tonporahh, G% nth, (1. 
cit. p. 425) from Ceylon. Butin this species the bind limbs appear 
to be in pioportion longer, the snout is much bioador, the thiid linger 
shorter, and it is said to have “ no glands behind the angle of 
tho mouth ” In Ti,Uni the lower gluudular tuberdo commences 
between tho tympanum and the upper angle of Iho mouth ; in Nico- 
banenxis that fuheic le is situated .behind and rathor almost below 
tho angle of tho mouth. 

Fam. !Rumoi>FRWAni).r. apud G until or. 

No maxilary or vomerine teeth ; ear and tympanum developed ; 
toos wobbo(J; sacral vertebra dilated ; no parutoids. 

Ansonia, n. gon 

Body slendor, ohmgated, rather depressed, uniform in width ; 
sacral vertebra mmli diluted ; *nu//lo short, obtuse ; limbs long and 
slendor; fingers lour long, smooth, tree and peculiarly (ylindricul ; 
toes five, not nnu h developed, half wobbod ; disks of lingers and 
toes slightly swollen, rounded. 

The great peculiarity of this genus rests m tho slender form of tho 
body and tho gioat length and slenderness of the limbs, and (^special- 
ly of tho fingers. ln f the general < liaracter it more reminds of 
Vh ytmeva, than any of the genera of the Khinopeumatipos, referred 
to this family by U u n t h or, but it is readily distinguished from 
the former genus by the tympanum and open eustnehian tubes. I 
have associated with this now form, tho namo of my esteemed 
friend, Col A n s o n, the present Governor of Penang, who has 
shewn the greatest interest in my natural history researches 
during my short st«y on the island! 

«. Ansonia Penangensis, m sp. PL IX, Fig. t. 

Body slender and long, almost with jWallol sides throughout ; 
muzzle short und blunt in front, shorten than tho interspace between 
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the eyes ; the whole of tho upper and lower skin, except on chin 
and throat, tuboreulated ; tympanum distinct, smaller than tho eye ; 
tongue olongatod, elliptical, rathei^tliiek, entire ; fore limb as long 
as the distance between the hinder edge of oyo to tho posterior end 
of body, distance from anus to liecd nearly as long as tho body ; 
hand on tho inner side with ft largo ball ; iirst linger shorlost, then 
comes second, then fourth, and tho third is longest, all are cylindric al 
and with slightly dilated and smailor disks at the end ; toes half 
webbed, rather short ; mota tarsal tuborelos indistinct, a largo flat 
one at the base of tho first too and a small slightly moro prominent 
ono at the base of tho iifth too ; in young specimens they are not 
developed. Above uniform ashy, marbled and roticulatod with 
black; sides of bead and body, and the limbs with mthor large pale 
orange or yellowish warts or spots, low or parts dusky with small 
white spots, especially on the sides of the belly and m front of the 
shoulders; lower part of belly and tho inner thighs of a beautiful 
rose colour in life specimens 4The measurements of two specimens 
of dillerent sizo are as follows . 


a. 


Length of body, 

Longth of fore limb, (nearly) -fa 

Distance from anus to heel, . .(nearly) ^ 

Length of fourth too, xV 

Total length of hind limb, £ 


h. 

] inches. 


iff 


Ic 


M 

O 




niT 


« 


I leave only obtained four specimens of this interesting species 
on Penang, two near the groat water-fall (above the* Alexandra 
batli), and two in a narrow gorge about half way up tlTe Penang hill* 
In both cases, the specimens w T oro found llatly attached to the 
side of the rock above the water, and did not make the slightest 
attempt to oscapo-when taken from it. This habitat seems peculiar, 
and corresponds with that of a new species which Dr. J e r d o n 
lately received from S^uth India through Major B e d d o m e 
(vide Proc. Asiat.Soc. for March, 1870, p. 85). In general form and 
style of colouring our specie-) much rominds of Ixalm apUtarhodm } 
lately desciibed by Dr*(l u n t h o r from a Nilgheri specimen 
(Proc. Zool. Woe., 1868, p.^^UJl, pi. 37, fig. a.) 
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9, RipJopelma earnaticum , Jer d., PI. TX, Fig. 5. 

Jfrtfli/slorHii earnaticum^ J e r <1 o 11 , Journ. Asiat. So<\, Beng. 

18.33, XXII, p. .334. 

Body moderately stout with proportionate limbs ; snout short, 
obtuMo, its length being equal, or hardly oqual, to the width of the 
head between the e}’es; a front limb when laid forward oxceeds the 
snout by half tho length of the third finger ; length of body oqual to, 
or very littlo lens, than the distance between tho anus and the 
metatarsal tubercle; length of fomth top equal to, or less than, half 
tho length of tho body ; skin on tho posterior part of the femora 
oxtoudod as in Cat out a ; fingers and toes with small rounded disks ; 
two motntorsnl tul >orrles, tho one at llio base of the first toe is 
elongatod ami compressed, tho other at tho baso of the fifth toe 
oil h or a little larger, or scarcely smaller and rounded ; toes only 
wobbodat tho baso, their length variable 

Color above isabella or ^ellowbfci brown, with a dark bottle- 
shaped mark along the back beginning betw eon tho eyes with a 
tris-cusped edge, after which it cent rads, then again widens, and a 
littlo btlow tho middle ot the bod\ di\i(Los in two pairs ol branches, 
o5f which tho posterior extends to tho base of tho femora ; a trian- 
gular blu<k mark about the anus, extending below ; on each sido 
of iht' median brown mark are undulating longitudinal dusky 
streaks, those lateral portion of tho back are sometimes, during life, 
tinged with rose colour, similar to Caloula pulchra ; lin*bs with 
blown Ci*>s8 bars, sub's dark, purplish black, this color disappear- 
ing posteriorly, an oblique pale streak extending from tho eye 
towauls tho shoulder; below dull whitish, mottled with dusky, 
especially on chin and throat. 

This is, ne Dr Jordon (Proc. ’Asiat. Soc., March, 1870, p. 85) 
remarks, a wide spread species. I am indebted to him for the 
identification of my spooimens, their colouring being almost per- 
fectly identieid with his oiiginal drawing tfrom which the scanty 
notice of Eny. carnal iwm , published nearly 20 years ago in tho 
Society’s Journal, was taken. It was originally described from the 
Carnatic ; numerous specimens exist from Beerbhoom in the Asiat. 
Soc. Col. ; Dr. J e r d o n obtained it in*t3je Khasi hills, and I found 
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thro© specimens under* a large bloc k of w ood at Martaban (near 
Moulmein) in company with ono si^all Caloula pulvht a and young 
specimens of Bufo melanovticw. 

The measurements of my specimens are as follows : — 

a. b . c. 

Length of body, ■— 1 1 hull. 

Distance from anus to metatarsal 


tuberelo, 1 I-JT » 

Length of fourth too j- -iy „ 

Spocimen c has a pale median dorsal streak extending the whole 
length of the body, tho 1w t o others have none. 


10. Caloula pulchra , Gray, (G u n t h , 1. cit p 4.37). 

In spito of the dilated disks of the toes and fingers, this remark- 
able Jhitrachian is by no arboreal in its babit. I twice 

observed it near Moulmein. It appourod aftor sunset about the 
same time as Bufo melaimticu8 } crawling on old wood and fooding 
on white ants. 

In external character both Caloula and Ihplopelma are very close- 
ly alliod, and young specimens of the former, in wjiich tho vome- 
rine ridge is not developod, can strictly speaking haidly be dis- 
tinguished from the latter, except by fhe slightly more dilated disks 
of the toes. I am even not quito certain whether the distinctions 
botw'oon the two are really such as to entitle them to genoiit rank, 
which doubt especially becomes apparent, #hon we compaio tho 
descriptions of the tw r o other Burmose specios ai Drplopclma 
desc ribed by B 1 y t h ; in any case when kept distinct they should 
be classed close togothor in ono family. 


Fam. Butootdje. 

11. Bufo viridity L a u r. (G u n th., Cat. Bat. Brit. Mus. p. 58). 

Steindachner (Nfcv. Exped., Amph. p. 40) already recorded 
this spocies as occurring in Spiti. It is found throughout the Sutlej 
valley friwn Kotegurh up’jwrds, but is always rare. At Kotegurh, 
between 6 and 9000 feet, it is occasionally met within localities 
where B. melanodicus also toefcurs, but further to east in Kunavar, 
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the luttor is not found, and in Spiti only B, viruli 8 is met with, 
usually between 11 and Id, 000 fpot, though far from common. At 
the village Gioumal, I found a small spocimon at about 15,000 foot, 
which is probably the liighost locality from which a Batrachian was 
over recorded. 

12. Dufo molanosticus , S o h n e i d, (G u nth., 1. cit. p. 422). 
(Syn. Bujo nos, D. and B. = ? B. gymaiuhcn , Block., — B. spinipes, 
Eitz.). 

Toungor specimens of this spool es are, as a rule, much more slen- 
der Hum old ones, and the same applies to the form of the* para- 
tojds ; they are dark ashy (rarely light brown) variogatod with black. 
There arc, however, voiy mauy variations to be observed in both 
tho length of the body and of the paratoids. The width of the 
head also greatly varies. Tiio spocios is said not to possess a rim 
on tho inner odgo of tho tarsus, so.uo spocimons have it, how- 
over, distinctly indicated, either as a short c out ill uoiis fold, or as 
a row of somewhat enlarged tubercles ; this can be soon in speci- 
mens from about Calcutta, and I observed the same also in some 
of tho younger and half grown ones from near Moulmein, Penang, 
Malacca, Singapore, tho Andamans and Njcobars. Himalayan 
specimens from tho Sutloj valloy, and some of the spocimons 
from tlie interior of tho Andaftians, and one or two from Moulmein, 
hardly possess a trace of it, but all these arc of largo size, having 
tho tarsps particularly thickened and rounded. * 

S 1 1 i n d a c li n o-r (Amphibia dor Novara Expod. p. 42,) 
justly, I tiling, questions the specific difference of Bnfo nos, D, and 
B.| (or ? yymnauchen , Bio e k.), from B. melanosticus , stating 
that in the latter, considerable variations exist as to the more or 
loss complete webbing of tho toes. I also find that it is impossible 
to attribute to this character within certain limits much specific 
valuo. Tho pure land forms, such as those from the Himalayas, 
From Uppor Bengal, from the interior of tfie hills oast of Moulmein 
and from the jungles of tho Andamans, usually havo the toes more 
elongated, and consequently thoy appear to be only moderately 
weblmd. Tho webbing extends on tho fourth toe to about half its 
length, and is further on only indicated by a minute ridge on either 
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side. In many specimens from Lower Bengal, particularly in 
some from the Sundarbans, in so*o from Moulmein, Penang, Ma- 
lacca, Singaporo, the Nicobars and in others from the Andamans, — 
that is, in such forms which are always fouud near the water, — 
the webbing appears stronger, principally on account of the toes 
not beiug bo much elongated, or the webbing is in reality more 
developed ; but the transition from one form into tho othor is so 
gradual, that no specific distinction can bo attached to it. 

Considering these differences in the webbing of tho toos and the 
usual indication of a tarsal fold in authentic melanosticw , I can hardly 
see tho reason for which Stoindachnor retuiuod F i t z i n- 
g e r 9 s I info spimpei* from the Nicobars as a distinct species, (1. cit. 
p. 43). I have comparod several specimens from Naueowry and 
Camorta, and cannot detect any specific 1 distinction from mchinosiious 
The more slender form is only a character of young and middlo ago, 
though it is sometimes rotainl^by specimens attaining a length of 
five inches. I have seen such specimens in abundanco near Moul- 
mein, on tbe sea coast at Malacca and tho Welesloy province. 

The webbing in the Nicobar form is moderate, such as in some 
Andaman specimens, and the young from both islands aro always 
rather dark ashy, much marblod with black, and tjte body is 
greatly elongated. My largest specimen from tho Nicobars is 
2J inches, and one paratoid gland is somewhat less than ono-third 
the length of the body, which is as a rule ako tho case in specimens 
of mclano8ticu8 from othe^localities ; in Malacca specimens only it 
is sometimes nearly one-fourth ; these havo Slso an equally slondor 
and long body as those from the Nicobars. Q- li n t l*e r considers 
spinipe* (Re cords 1867, p. 140) as identical with gymnaucliai which 
he apparently acknowledges to.be distinct from melanobticus , (see 
also Proc. Zol. Soo., 1868, p. 479). 

The largest specimen of meltmwticu* I saw, is from near Moul- 
mein, measuring 6£ inches in the length of the body. 

* 

£To bo continued in tbe next number.] 



EXPLANATION OF PL. IX. 


Fi^ 1 . JL/Iot ana Tytlot /, Tlio o b., 1, side view, the toon of tho 
right hind limb Shewn internally ; 1 a. upper view of the head , 
1 b, intei lor of the mouth, shewing the tongue ami the vomornie 
tt eth, Atf from Moulmoiu. , 

Fig 2 ILjlorana Nicobar tern is, n^ ,p ; 2, side view, 2 a, h< ad 
irom above , 2 b, interior of tho mouth ; from tho Nicobara. 

Fig. 3. Pohfjpadate t> ITohcheanus, n sp , 3, view from above, 
3 a, anterior half of the body from tho side ; 3 o, intenor of the fore- 
3 d, interior of the hind limb ; the two last hguroe enlarged , from 
Ponang. • 

Fig. 4. Annuniti Penangmsis, n, sp. ; 4, 4 a, dorsal and ventral 
viows, 4 b, side view of the head; 4 o, front part uitli tho mouth 
opened, shewmg the form of the tonguo ; 4 d, sacral vertebra vwth 
tho coeitygial stylo ; 4 e, interior of the tod#h>f ono kmd limb, 4 f, 
interior of the left hand, the two lost figures enlarged , from 
Ponung. ' 

Fig "» Diplopelma Camatitum , Jerd., upper view, from Mar- 
taban, near Moulmein. * 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generals Office, Calcutta, 
m the month of January 1870. 

Latitude 22° 3#' 1* North. Longitude 88° 20' 34* Lust. 

Height of the Distem of the Standard Barometer above the sea level, KM I foot* 

Daily Means, ke. of the Observations and of the HygrometriraJ elements 
defend put theveo n . 
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Meteorological Observation*. 


Abstract of the Result* of the Hourly Meteorological Observation* 
taken at the Surveyor GgneraV* Office f Calcutta 9 
tn the month qf January 1870* 


Daily Meant* See. of the Observations and of the Hygrometrieal elements 


dependent thereon. — (Continued) 
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Attract qf the JReeulte qf the Hourly Meteorological Oheervatiene 
taken at the Surveyor QekeraV* OJice, Calcutta, 
in tie month qf January 1870. 


Hourly Means, Ac. of the Observations and of the Hygrometrical elements 
dependent thereon. 
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AM i act of the Tietult* of the Hourly meteorological Observations 
taken at the Suriet/or tie Herat's Office , Calcutta , 
tn the month of January 1S70. 


Hourly Moans, See. of tlie Obsen ntions nml of the 1 f ygrometrical olemantf 
dependent thereon — (Contnnud ) 
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Abstract of the Results of the Hourly Meteorologist Observations, 
taken at the Surveyor General Office , Calcutta, 
in the month of January 1870 , 


Solar Badiaticyn, Weather, Ac. 
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Abstract of the Results of the Sourly Meteorological Observations 
taken at ike Surveyor General* s Office, Calcutta , 
in the month of January 1870. 

Solar Radiation, * Weather, Ac. * 
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AMraet qf the Remit* of the Hourly Meteorological Ohervation* 
taken at the Surveyor General** Office, Calcutta, 

* in the month off January 1870. 

Mohtbly Bssults. 


—-■■■■ - * 

# Inchea. 

Me&n height of the Barometer for the month... ... ... 29,960 

Max. height of the Barometer occurred at 10 a. x. on the 26th. ... 80.127 

Mm. height of the Barometer occurred at 4 p.m. on the 18th. ... 26*809 

Extreme rung e of the Barometer during the month ... ... 0.810 

Mean of the daily Max. Pressures ... ... ... ... 80,041 

Ditto ditto Mm. ditto . ... ,,, 29.904 

Mean daily range of the Barometer during the month ... 0.137 


Mean Dry Bulb Thermometer for the month ... 

Max. Temperature occurred at 3 p. M. on the 19th. 

Min. Temperature occurred at 7 A. m, on the 10th. 
Extreme range of the Temperature during the month 
Mean of the daily Max Temperature 
Ditto ditto Mm. ditto. 

Mean daily range of the Temperature during the month... 


o 


67.9 

83. 


66.4 

27.8 

77.9 
69.8 
18*1 


Mean Wet Bulb Thermometer for the month .. ... ... 60 6 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.3 

Computed Mean Dew-point for the month ... 64.8 

Mean Dry Bulb Thermometer above computed piean Dew-point ... 13.1 

Inches. 

Mean Elastic force of Vapour for the month ... 4 „ ... 0,440 


Troy grain. 

Mean Weight of Vaufcur for the month ... ... ... 4.94 

Additional Weight of Vapour required for complete saturation . . 2,06 

Mean degree of humidity for the month, complete saturation being unity 0*65 

o 

Mean Mas. Solar radiation Thermometer for the month ... # 116*4 


* Inches. 

Earned 4 days,-*-Max. fall of rain daring 24 hours ... 0.48 

Total amount of rain during the month ... ... ... 0,77 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... T ., 0.65 

Prevailing direction of the Wind... ... W*K\W.N.N.W.AN Jff Ji. 


•** 



bwd Mesmltt of ike hourly Meteorologica l Observations taken at ike Surveyor General* i Office, Calcutta, in the month of Jang* 1870. 

Monthlt Besclts 

Tables $h swing the number of d$ys on which at a giren hour any particular wind blew, togethefwith tbe number of days on 
wtrch at the %me hour, when any particular wind was blowing it rained. 
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AbtfraH of the Results of the Hourly Meteorological Obse Nation* 
taken at the Surveyor (iwe/uTs Offirt, CuUvftidy 
in ike mouth of ^cU'tutnj Is 70 . 

Latitude tit n 3.V 1* Noitli. Lon** it utlc SS 1 29' 31" East. 

Height of the Cistern of Ihe Sfamlaul Barometer abo\ e the sen leu 1,18 11 feci-. 

Pally MeaiiK, he. of tko Observations nml of the II} gromctural element* 
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Abstract *ff the lies ft Its of the Horn I y MeteoroloyiLtd Observation* 
taken at the *S 'tu reym* General 9 * Office, Calcutta, 
in the month of February 1870. 
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Abitiact of the llennlts of the 11 out ly Meteorological Oieervations 
token at the Surveyor G 'eum m aV* Office, Calcutta, 
m the month of Fehnuny lS?0. 


Hoiul) Mean-s, JLc. of the Observations and of the It) gronietrieal element* 
dependent thereon 
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Tlie Mean Height of tlie Barometer, of* like*v\ we the Dry and Wet Bulb 
Thermometer Means are derned from the observation* made at the several 
hews during the month* 
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Abstract of (he Ties it! (* of the Hourly Mefeoiotogicat Observations 
taken at the Surrey or (it Herat’s Office, Calcutta , 
in the Mouth of February 1S70*. 


.Hourly Moans, Ac of (Tie Oilmen at ions and of tlio TTyprometncal er<Miteiit» 
dependent tlx toon — i C.tn/ntHU? ) 


Hour. 

* 

"V 

H 

„q 

« 

p l 
s§ 
s 3 

£ 

<D 

t- 

O 

"rt 

g 

p5 

1 U; 

5 

1 r3 

z> 

i £. 

i 

i o 

i- 

& 

o 

w 

I 

, w 3 
1* 

e« 

a 

CJ 

t 

v, 

o 

CO 

rs 

Pi 3 

C2 2 

J3 

u 

? * 

£ * 
£*3 

3 O 

bf j, 

S * 

o £ 

*■" 

Xs a 
-** 2 
~zr'p 3 

£ * h 

P 0 
«» 

§ 335 

5 o 

4 3 9 

~ > O 
^ 0 

ZZ ea 
§2 

X S ^ 

c Ss 

3 

&=a" 

-S £ _3 
§fr§ 

43 

r^i 


. 

1 o 

1 o 

i o 

Indie* 

1 

• T -ff r 

T.gr. 


Mid- 

1 

1 

1 



i 

i 


“ 

Ulglll 

> (Ml 

5 3 

i r>i)<) 

0 “» 

0 521 

5 73 

2 13 

0 73 

1 

r»:t h 

; 1 1» 

f>:» «) 

! ss 

521 

71 

1 95 

7.> 

2 

<; \ (» 

1 l 

GO ] 

7!> 

f»J> 

.SO 

73 

.77 

8 

03 3 

' 1 1 

Go 1 

! 7 i 

523 

.79 

.GO 

.78 

4, 

(id 0 

3 s 

60 0 

f> s 

523 

.79 

.17 

.80 

6 

r 

.> r» 

59 0 

1 o 3 

621 

7S 

311 

.81 

(1 

02 2 

n i 

59 1 

0 3 

513 

(i<3 

.;u 

.81 

7 

61 i> 

8 ,» 

59 i 

t; .! 

5< >8 

fit 

31 

81 

8 

<w 3 

i 5 

59 7 

1 « i 

.518 

i 7 ’* 

! * 75 

! * 77 

9 

[ 616 

1 '' .1 

1 ‘ — 

5S S 

' 13 0 

1 .503 

.50 

1 2 95 

1 .65 

10 

05 7 

3oo 

1 5 S 7 

1 17 0 

501 

.‘15 

1 4 06 

'* .57 

11 ' 

1 

60.2' 

i 

, 13 1 

9 

57 0 

i 

22 3 

1 . 473 

.11 

i ^18 

r 

! .48^ 

1 

JSnon 1 

00 2 

15 3 

1 

| 55 5 

1 2(3 0 

1 .450 

! 

4 84 ! 

i 

1 6 47 

.4* 

l ! 

or> 5 

16 8 

517 

‘ 28 G 

1 .458 

GO 

7 21 

.39 

k> 

66 9 , 

17 6 j 

5 1 6 

| 20 9 

.437 ! 

-67 

.68 

.38- 

3 

66 H 

18.3 

510 

| 31 1 

. 128 j 

.56 

8 01 

.35 

4 

00,8 1 

i: s 

518 

1 30 3 

i . 132 | 

.63 

7.76 

.37^ 

5 

G7.lt | 

Mks 

65.7 

| 27 7 

' * .453 

• .85 

.11 

.41 

6 

• (37 9 1 

VI 2 

50 1 

20 7 

.513 ! 

5.52 

532 

.51 

7 

(37.0 , 

9 7 

60.2 

30 5 

.587 

.71 i 

409 

.58 

8 

GO 3 

8 2 1 

GO 6 

13 0 

.531 1 

.81 | 

337 j 

.63 

9 

Go 6 1 

7 I 

. 50 7 1 

( 13 3 

.518 

.67 j 

.09 

.6$ 

10 

61 S 1 

6 0 

1 50.3 

i 12 4 

.511 

.60 | 

1 *2.83 

.65 

n 

04 6 

G 1 

I 53.7 

11.0 ; 

.519 * 

.69 j 

| .49 

.70 


1 

i 

1 


u ! 

J 

* 1 

1 


| 

i 
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Abstract of the llesnits of' the Hourly Meteorological Observations 
taken at the Sat vet/or Genera/’s Office, Calcutta , 
itt the month of February 1870. 

Solar Itodiutmit, AYeather, A,e. 
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AlsUact of the. Results of the Hourly Meteorological Observations 
taken at the Surveyor General** Office, Calcutta , 
in the month of February IS 70. 

Solar Palliation. Weather, Ac. 
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Abstract of the Remits of the Hourly Meteorological Observation* 
taken at the Surrey or General’* Office, Calcutta, 
in the month of February 1870. 

Monthly Jikm'lis. 


Indict. 


Minn height of the Barometer for (In* month , 29 923 

Max. height of the Baiomelcr occurred at 10 a M on the 28rd. . 3U.liO 

in height of tlie Hammett r occurred at 3 b 1 v m. on the 6th. 29.731 

Fxh ewe conge of the Bnmmeter during the month . 0.379 

Menu of the chilly Mn\ Biessiins 30 005 

1 hi to dit Mm ditto . 29 803 

Mean daily utn ye ot the Bajometcr during the mouth .. ... 0.142 


Mean Dry Bidb Thermometer for the month ... ... 74 3 

May Tempo! nt iite occurred nt 1 p m on the 27th. . . 88.2 

2^1 in Temperature oei urreil at 7 k m, on tin 1st 67.0 

F-rtremc range of the Tempera I me during the month , 30.0 

Mean of the daily Mnv Tempeivduie . 85 1 

Ditto ditto Mill ditto, . . 05 3 

Mean daily utnye of the Tempeiature during t he* month ... 19 8 


Mean Wet Bulb Thermometer for the month .. . Oof) 

Mean Dry Bulb Tin rnioim ter u bow Mean Wet Bulb Thermometer 9 2 
Computed Mean Dew -point tor (lie month 68 8 

Mean Dry Bulb Thermometer al>o\c computed mean Dew-point ... 16 0 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.409 


Troy grain. 

Mean Weight of Ynnour for the m out li ... .. ... 6.41 

Additional Weight or Vapour required for complete saturation . 3 (}5 

Mean degree of humidity lor the month, complete saturation being unity 0.(30 

• % o 

Mean Max. Solar radiation Thermometer for the month ... # 123.0 


Inches. 

Jlained no days, — Max fjdl of rain during 21 hours * ... ... JCji. 

Total mrffrtint of rain during the month ... ... Kil. 
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13. Ptycjiozoon homaloaphalam , C r o v,-mr.-(G u n ! li 1 cit. 
p. 105). 

This species has already l)oon noticed by »S i e i n d ac li n o r 
from the Nicobar* , it is rare in TenusHorim, amPhas also been 
obtainod in Pegu by Major JJordm oro. In Penang* it is 
not uncommon I only gol one specimen at the Naneow- 
ry harbour on (Jamorta, near Iho new M»ttlcincut ; it possesses 
some peculiarities. — The total length is inehos, tlio body 
being half au inch logger than the tail. It is pftlo purplish 
brown, all over mottled and marbled with darker brown, partially 
with indistinct cross bands ; tiio Haps are purplish fleshy, with 

* Since anting those notes, I received a largo collection* of Amphibia and 
Bcphlia from Penang flftid tlio Malayan country east of it, and I hope to 
bo able to publish additional utforinatiou about many species in a Hubnequout 
number oi our Journal. [F. SioL.j 

# 21 
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bluish, rather fine marblings. The shields on the flaps are consi- 
derably transversely elongated, joct angular. There is no flap in 
front of the femur, but it is continuous behind ; and the thumb and 
nail on tho first toe are rntlior small and semic ireular. Above, there 
is only one row of enlarged tubercles, beginning <puto laterally about 
Iho middle of the belly and continuing on I he fail ; this is segmented, 
tho segments being indie ated 1>} rrnftn senes of two pairs of enlarged 
eub-toniral tubercles ; Id upper, 10 lower labials, the lower rostral 
is small, the first lower labials on each side bung conspicuously 
larger; the median pair of dun shields is < on 4 idorably elongated 
and forms n suture, all the dim-shields along the labials are slightly 
■enlarged do( reusing in si/e posteriorly ; scales of belly small in 
about 20 longitudinal seiies, they uro hexagonal ; 19 enlarged 
proanal scales in an angular series, only about the 12 median ones 
uro partial!}" pierced, tho adjoining stales below thcAnglc are con- 
spicuously enlarged, but tho stales on tho proanal edge itself aro 
very small ; most of Iho median sub-eantlals axe considerably en- 
larged and in two rows, but aro by no moans rogulurly placed. 

14. Gecko guttatns, 1) a u d, (Gu nth., 1. tit p. 102). 

This is a well known llurmose inhabitant. It is very common in 
tho houses about .Rangoon, Moiihiioiu, Amhorst &c.» and is also 
occasionally mot w itli about Calcutta. Specimens taken in Dacca, 
and particularly those from the Khasi hills, are sometimes of 
diflbroxit < oloration, and tlie larger tubercles on the hack^ar^ in size, 
autl number. In some specimens also, I have not counted more 
than 12 pro-a-ial pores, while in others the number rises to u2. 
Still moro variable are specimons from tho Arraean coast, and they 
constitute, as well as the Khasi variety, a local race. Good series 
of these Geckos are necessary for comparison. 1 am not certain 
whether tho Arrncau form does not exclusively belong to the next 

spot i os, for unfortunately I have not kept many specimens. 

* • 

15! Gecko sten(oi\ Cant. (G u n t h., 1. cit. p. 102). 

Gecko V i nvatm, T y 1 1 o r, Jour. Asiat. Soo , Iteng xxxiii, p. 646. 

This rare Gecko occurs, as noticed by Theobald (Oatal. Kept. 

* Asiat. Soc. Mus., p. 29), also at the Andamans, and specimens of 
H inches of which tho tail moasures 6 or 6$ inches are by no means 
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uncommon. It lives on trees ; its general colour is ashy or polo 
brownish (without the groou tingo of 6 r . guttata*), witli Homo chirk 
brown markings on tko posterior part of the head, the sides of tho 
neck ; the hind feet, partially, and tho tail are encircled with darker 
brownish bands separated by pale whitish ones. This is often a 
sign of immaturity in other allied forme. Tho scales or sluclds on the 
hottd are very much smaller and morn ilattened than iu Gr. gicttutm^ 
and tho same applies to the shields of tho eliin. On tho back, the 
middle 4 scries of enlarged tubercles alternate and arc comparatively 
small ; they are separated by a rather broad interspace from tho 
adjoining rows of considerably enlarged tubercles ; oflboso thoro are 
usually 1 reason each side (rarely only 3), and partieulaily some of 
tho innermost rows are enlarged, blade or dark brown with whito 
tips. On the tail, the two median rows of enlarged tubercles dis- 
appear in about half the length, the other four tubercles which aro 
sharply pointed ami conical, continue on to the end. 

I have also observed specimens of this species near Akyab (Arra- 
enn), and lately I saw a young specimen which w as caught at Clntta- 
gong. Thus wo may look out for Gecko sfenior also in Southern and 
Eastern Bengal. 

16. Gecko Snfithii) Gray, (0 u n t h c r, 1. cit. p. 103). 

The following is a description taken from an apparently nearly 
full grown specimen which I have received from Java. 

Above, blackish brown, lighter on tho lieAd, tho front part of 
which has a greenish grey tinge, occiput with two V foim rows of 
wiiito spots, tho fird being accompanied in frorvff by a blackish 
edge ; body with six transverse rows of white spots (tho thud im- 
perfect, not reaching on to tho leftside), the sixth consists of only 
3 distinct spots situated between tho femora ; huso of tail marked 
with one central and one lateral spot on each side, not extending 
below, then follow 7 distant wli^to rings, the last being tho smal- 
lest, occupying tho tip of the tad ; loot spotted whito. # 

Below, chin w hitish, breast and bully pale marbled with grey, a 
number of dark spots aro ore distinct at the sides than along the 
centre , foet marbled like the belly ; tail dark, especially towards 
the end. in addition to the frkite rings soon above, there is between 
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each of tho 1st and 2nd, the 2nd and 3rd and tho 3rd and 4th one 
largo white spot. 

The head is rather long in proportion to tho body, covered 
with small ilattonod sub-equal granules, slightly varying in size 
on the posterior part of tho body and especially at the sides ; 
thoro are 12 longitudinal rows round tho body ; one row of su- 
perciliary shields is slightly enlarged, rostral shield large* Lol lowed 
by a pair of supra-rostruls, 10 upper-, 12 lower labials ; ojiening 
of tho ear oviiorm almost vortic al, broader below than above ; 
pre-anal poms 1<3; total length <3.8 inches, of which the tail is 
2*4 inch ; head 0*8 Inch, femur 0 4 inch, total length of ono 
hind limb 1 ■ 1 inch. 

I havo not met with this species at Penang though it may 
occur there ; tlio only known specimen in the Fort Pit Museum 
is said to havo been obtained at Penang. 


17. Phchnma Andamanen.se, B 1 y t h (Cl u n t h., 1. eit. p. 112). 

Occho cheum leotif Tytlor, Jonm. A. 8. Ik, 1861, xxxni, p 518. 

Tliis is, as Mr. PI y t h n-*- W** 

to the Mapv ;fl 111 fwrm an(l ( olorut,on a cloS ° ally 

tliei- Cepedtanuiib, diifering from it by a longer snout ; 

Th\V aro only a few larger shields next to the lower anterior 

labials, but hardly as large as in Cepedianum . • 

Tho typo specimen lias no femoral pores, and is evidently a 
female, but u row of slightly enlarged shields indicates their place. 
In male specimens an angular row of 28—30 femoral poiys is pre- 
sent oxhetly as in the Mauritius spoeics. In PL Andamanmsc , tho 
eubcuudah afb enlarged ; tliere are eleven upper labials, tho two 


lost being very small, and 9-10 lower labials. 

The general style of coloration of both specios is much tlio same, 
but the ijiort uiosanl streak, beginning at tho nape, appeals charac- 
teristic of the Andaman form. When alive, the ground colour 
changes considerably from bright epiorald green and a bluish tinge 
to almost dark brown bluish, with yellow, orange and reddish spots 
the lower parts are generally moie or loss bright yellowish. 

Tho usual size is hvo inches, of which the tail measuios neaily 
one-haLf, but it grows up to six inches^ it is found also in houses, 
though usually only on trees which tfere no doubt its natural 
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habitat boforo any houses on tlio Andaman* wort' constructed. I 
did not find tho species to bo common about Port Blair. 

18. Penpia Pcronti , IX and B. (G u n t h., 1. (it. p. 110). 

19. Cantons , (i unt h., (ibidem). 

Tlio forrnor is tlio most common house Go* ho all over fho island 
of Penang, al< vug tli<* soa coast as well as on tlio top of tho Pcming 
lull, at an elevation of 2,500 /cot. 

The young lizard is brown, with numerous rather largo round pain 
spots all over the body, and each labial lias a pale spot. Full grow u 
specimens are pale udiy, sometimes almost white, all over densely 
and \ orv minutely pmu fated with brown , some indistim 1 round pale 
spots am usually traceable ou tho posterior part of tlio head and 
about tho shoulders ; there a ro us a rule no brown spots on tlio 
labials, which are minutely punctated like tho rest of tho body, 
though the ground coloui is paler 

In one specimen, captured on tho Penang hill, tho tail hoeumo 
injured. It grew afterwards prntieularly thick, short, with a sepa- 
rate short appendage above and another below on the* side, no 
enlarged shields were formed below, in which character this speci- 
men w T ould agree with P Cantons, but it lias the two pair* of 
enlarged dun shields follow od by a few smaller shields on either side, 
peculiar to P. Poonii. 

Tho former species, characterized by G ii n t h o r, I never 
met with on Penang, it must bo oxtreiyely rare 1 . But if is 
found at the Andamans, as note d by T h e o b a 1 cl (Put Kept. 
Asiat. Soc*. Mus. p. .00), though also very rarely. Col. T y tier 
named it (characteristic of his particular desire of renaming 
specie^) Gecko Harriet /, (Journ. Asiat. »Suc., Bengal, xwiii, p. 

5 18). A specimen presented by Col. Tytlor to tho Museum 
is 2*8 inches long, it has thirteen upper, and ten lower labials, but 
tlio last shields of both aro very small ; central beales in forty-two 
serios ; tho tail is dopres^cd, anA w ith minute spines on tho edges of 
tho front half. The general c olour above is a sort of fawn cTilour 
with reddish brown an<J yellowish undulating transverse bands, 
between tho shoulders, loins and on tho tail interrupted by irre- 
gular blackish brown spo^s? a brown band extends from tlio rostral 
through tho eje to tho should* j, and is edged above with yellowish. 
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r. Peronii is also recorded by Mr. T h o o b a 1 d from Burma. 
The name Gecko pardus (Journ.^ A. 8., B. xxxiii, 1801, p. 547) 
appears to liavo beou applied to ‘it by Col. T y 1 1 o r. 

ikolargost specimen of P. Permit collected was six inches. In 
some Specimens, I find th# posterior plates on the toes are only 
angularly bent and not perfectly divided, what clearly indicates 
that the distinction between OecLo and Pet qua is only of subordi- 
nate importance, and that the Npocios included in the latter should 
strictly spoakiug form only a section of the former. 


20. R antdaefy/ux frenatas, 

(iuko ( Junto aud caracal, T y i 1 
xaviii, p. 517 . 


8 eh lo g. (0- ii n t h., 1. cit. p. 108) 
or, Journ. Asiut, 800 , Bengal, lyG i, vul. 


This common Indian secies also occurs in Penang ; I only obtain- 
ed it on two occasions, both times on the pillars of the verandah ; 
Jt seems to have been expelled from the interior apartments by the 
much ntrongor Persia Pcronu. 

It ih also found in Burma, in the wliolo of Lowor Bengal, at the 
Andamans, when, it soem*to attain a larger size, and at tho Nieobars. 
'Ike thumb and inner too are always particularly small but with dis- 
tinct daws ; tho middle poi$i<>ij.g£ ysflJwck _docs uo_t usually have any 

Lu ^ 1 A v 1 J ‘ J 

.'u uil-gocft nboreies, but humetimos there arc two alternating rows Of 


them, tho throe rows on each side arc, however, pretty coustunt. Tho 
tail when reproduced, usually becomos smooth, without enlarged 
spines. In an Andaman specimen, tlio subcaudal plates are very 
considerably enlarged. Spin imeus from Rangoon liavo a very con- 
spicuous broad whitish band from the nostril continuing through 
tho eye to above the oar ; it is bordered below by black. Tho 
Nicobar specimens are small aud have mostly only 36-38 senes 
of scales on the belly; the thumb is almost obsolete, but there 
is no other specific dLil’orenco. They wero obtained on trees on 
Oumorta, near tho new settlement. Tho hugest specimeu I saw 
is iiom Muulmeiu, it measures 5} niches w*tk the tail 3 iuclios. 


21. Jlemulatfylm macidatus^ I), aud B. (0 unt h., 1. cit. p. 107). 
Ut'cko TytU.i, T y 1 1 o r, Jouru. Asiut. Sac. JBeflgal, xaxiii, p. 547. 


Tills is very common about Mo ul mein. The number of upper 
labials varies between 1 1 and 13, tho lost t or 5 boing as usually very 



165 


1870.] Indian and Malayan Amphibia and Rqrtilia. 

small; tho lower lubiols vary from 8-10, and 9 is the most usual 
number, in tho Tonassorim specimens at least. When the tail is 
reproduced, the spines don’t grow again. The colour is somotinios 
uniform dark brown, sometimes pale with dark spots and broadisli 
stroaks, whit*h usually have a tendency to arrange themselves in 
6 longitudinal row s on the body. The blatkisli eyo-strenk is ac- 
companied above and below by a light grey or pnlo yellowish band. 
In the brown varieties, 1 ho head above is generally spotted with 
pale. Tin 1 usual sizo of Tennssorim spocimons is 4 and .0 inches, 
of \\ hah the tail measures slighlly more than one half. 

I have also obtained spot imous of this species near Port 131air 
(Mount Ilnrrictte) on the Amlamans. 

About Calcutta this Gecko is generally seen inside houses, while 
77. Corf <rt is usually seen on the outer walls There are, however, 
certainly two quite distinct forms whjch appear to have boon 
regarded as Coded : The one is a small specie's rarely growing to a * 
greater length than 0 inches, it has some enlarged tubercles on tho 
bu(k and the claw on the thumb is almost per fee tly obsolete. Tho 
otlior species is mudi larger, hut has no onlurgod tubercles, and tho 
claw on tlio tumh very distinct. I have seen specimens of this 
Inst measuring fully 10 inches, it is during life greenish with distinct 
transverse hands, lighter in front and dark posteriorly. I am now 
engaged in collecting all tho GccLotida about Calcutta, and hope to 
bo able to trace tho differences indicated more clearly. Tlioro uro 
cortaiuly 4, if not 5, distinct species of II em\ dactyl hr alone in and 
on our liuuses ; and poiliaps some other ge nera will be found re- 
presented. They arc extremely useful animals, foi* they destroy 
a very largo number of obnoxious and molesting insects in tho 
house, and should always be carefully protected against injury. 

22. Cyrtodactylus rubiduR y 15 1 y t h, sp. 

ruellula rubida, B 1 y t h, Journ. Asiat. Soo. Bengal, 18G0, xxix, p. 109. 

„ „ apud G uli t h e r, 1. cit. p. 118. 

„ „ Theobald, C.ifc. 1. cit ct auetorum. 

Oeclco tigris, T y 1 1 e r, Joiyn. Asiat. Soc., 1861, xxxni, p. 546. 

Body rather depressed, with numerous small and larger tuber- 
cles ; head large in front, covered with equal, somewhat squarish 
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nub-granular shields : tail round with larger tubercles near t?ie 
base and gradually disappearing towards the end which is curled , 
toes and fingers frees slender with a few suh-tubercular shields 
at llieir liases, and w r ith narrow shields on more than tin front 
half; (law’s short hut sharply ( urved ; ten upper and lower lu hulls; 
the nostrils are superseded by a somewhat 1 irger shield, and there 
nro several small shields posterior to the rostral width is rather low 
and broad; four onlargud <hin shields, tlie lower rostral roa< lius 
hetween the first pair; sulwaudals not enlarged. The ]ireanal 
pores are situated m the male in a short fold between the femora, 
there are three or four on emit Hide at the internal edge of the fold. 
In the females, this fold is either obsolete, or slightly indicated, hut 
tlia pores are always absent. 

Ground colour above light, or rarely darker, brown with a fleshy 
tinge about the head and wjth two generally distim f marks, om on 
the nape beginning from the ('yes, the other across the shoulders, rest 
of head on the top spotted, w itli sumo daik streaks m liont and oil 
the sides ; body daik spotted and stuped , tail when peifett < y lm- 
drieal with numerous broad blackish rings, somewhat conflmnt 
below; when reproduced it is i bilker, diort or and of a more uni- 
form brownish color with small blackish spots; below uniform 
whitish pale lleslry, or sometimes even purplish. The usual length 
of specimens is about five indies, but it grows up to six inches 
and perhaps more', the tail exceeding tho body by about ono-iilth 
of its length. Tlie spocuH seems peculiar to the Andiynans ; I 
found if on trees but Col. T y 1 1 e r mentions that it also occuth 
under stones where it no doubt scan lies after insects. 

Tho nbovo description of the species taken from fresh specimens 
collected b\ myself, shews that the character of Mr. 13 1 v t h 
PmUtfla lias to he cancelled, and that wo have in the present 
li/ard a typical Cyrtodaetyhix , as characterized by G r a y in his 
Catalogue of Lizards, p. 1 73. I ajn inclined to retain this genus 
as distinct fiom Gymnndacfylus, which it otherwise closely resembles, 
but while the species of this last genus are house- G ec koes tho 
Cyrtiahutyh are typical tree- Geckoes, ahd thoir tail is roundod 
instead of flattened, the situation of the preanal or fomorul pores is 
also very peculiar und distinct from Gymiiodactylus . 
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Ilaving carefully examined my froMli specimens, I was of course 
reluctant to see what it may he that lias caused Mr. B 1 y t h to 
givo such a different churn etoribtic^of liis Pudlula . On examining 
his originals the deception, became clear. Evidently tho speci- 
mens have boon put in very strong spirit, or tins had partially 
evajjorated, and was reiillod with perliaps double tho strength. 
The skin of all specimens consoquontly shrunk along tho buck and 
on the bides, as well as betwitypi the femoral region, and those 
ridges hud become so stiff and permanent, that it is by no means 
surprising they Mere taken ns natural dorsal crest, and as folds on 
tho side of the belly However, a careful examination of those 
specimens shewed that tho ridges an' irregular, and in some places 
broken up that there could l>c not the least doubt as to thoir 
being u< cidontal In fresh specimens nothing of nil this exists, 
and tho species is, as alroady noted, a typical Cijrlodaetyhis 

In external appearance ami coloration, (\ ruhidus groat ly rosom- 
bles Gymn. lantffatw a, 13 1 y t li, from Moulin nin (U u n t h , 1 oil., 
p. 110), except that in this species tho femoral pores are differently 
situated, the tuboides on tho back mid tho scales on the belly ore a 
little^ larger, tho sub-caudal* enlarged and tho tuil depressed, as in 
oilier Gyttrnodac ft/h. 

1 do not see Mr. T h o o b a 1 d ’ s argument — Cat. Kept. Abiat. 
Soo Museum, p. 32 — whore lie retains G. jQanetjafm, under tlio 
genus KaultntH a (vide Gray’s Lizards, p. l(>y), for it does not 
agree with that sub-gonns in the form of thp fail, nor in tlio posi- 
tion and distribution of tho pr canal pores. i 

23. Cyrtodactylus afflnis, n pp PI. X, fig. 1. • 

Body rafhor depressed, eoverod with smalh*r and numerous on- 
largod frifb-triliedral tubercles, each of whidi has 3-5 grooves; 
shields of head small, those m front slightly enlarged and flattened ; 
rostral very largo, readuag postenoily to tho top of head aud 
grooved, a small shield abov% each nostril but not in contact ; 
upper labials 12, very low ; opening of the ear mode rat o, verti- 
cally elongated ; lower rostral very largo, sub-triangular, reaching 
backward ; cloven lower labials ; a few of tliu chin shields next to 
tho rostral are squarish wory litttle larger than otliors, but none 

22 
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aro elongated ; tlie scales of the belly are in about 30 longitudinal 
series, all are small, sub-tubercular and carinatod ; no femoral 
or pronnul pores, nor any enlarged scales indicating their presence 
the preanal region being regularly fLattenod ; tail round, with a 
few indiatiuot rings of enlarged tubercles near the base ; below on 
each side of tho auus with 2 or 3 large polyhedral tubercles, fur- 
ther on, uniform scaly, tip curled ; no enlarged sub-eaudals. The 
toes and lingors are very slender a ^ olongated, and the claws very 
qjnull, laterally oomprossod and sharp. The size of the fingers fol- 
lows ornli othor as 1, 2, 3, 5, 4, the 2udand 3rd being sub-equal, and 
the 1th and 5th oqunlly so, tho thumb is a little more than half the 
size of tho 4th fingor. The toes follow oacli other as 1, 5, 2, 3, 4, the 
1st is half tho size of the 4th, tho 2nd and 3rd sub-equal, aud the 
4th slightly longor. 

Ooneral colour above pale vinacoous a^hy, finely marbled and 
mottlod with dark, especially on tho head, sides of body and on 
tho limbs. A V blackish mark on tho liupe, followed by a black 
spot on tho neck, thon follow live othor angular blackish bands 
across the body, tho first across the shoulders, the last between 
the hind limbs ; tail in front with four blackish broad bauds 
graduully disappearing, and it then becomes almost uniform- 
ly ashy brown. The posterior portion lias the appearance, as if it 
had boon reproduce^ but tho anterior Jtli of its length is certainly 
original ; lower parts whitish with a slight purplish tinge. 

Tho general form of tho body with the elongated and slender 
4 toes aiyl found tail, as well as tlio total absonce of femoral poros 
or en 1 irgod shields indicating thorn, and also the coloration so 
thoroughly agree with tho females of Cyrtodactylus rulidus, that I 
prefer to describe tho single specimen, as noted above, rather under 
this genus, than under Oymnodactylus ; for in C. rutHkius , the 
fomolos often have tho preanal fold perfectly absent and no enlarged 
sliield to imlicate the few pores present in tho male. 

Tho only specimen I caught bot ween tha bark of a large troe near 
thodop of the Government bungalow on Penang hill. I had at the 
time, X obtained ity considered it to bo * Gymnodactylus pulchellus , 
(G u n t h 1. cit, p. 1 1 3) which was also by G r a y (Lizards, p, 1 73) 
doscribod under Cyrtodm'tylm> but differs from that gonus in the dis- 
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position of the femoral pores in an angular series. The coloration is 
quite the same in the present spec ies as in Gym, pulchellm of which 
Cantor (Jour. Asiat. Soc. B t xvi., 1847, p. 632) says that is 
common in the houses on Penang hill ; unfortunately T nover saw 
this last one, though I lookod very carefully after it. Tho present 
spocios, differs from this last by tho peculiarly oarinatod scales, 
no enlarged chin shields or sub-cauduis, uud apparently more 
slender toes and fingers ; it also has no onlargod femoral or 
preanal shield s which, 'Cantor says, are in G . pulchdlu8 } woB 
devclopod, evon in tho female, though not piorcod. 

Total length 4 inches, tho fail hardly less thau tho body. 


Fam. »Soincjim\ 

24 Ttliqna cannula, S c h n o i d. 

Eup. rufearens apnd G u n t h , 1. oil , p 79. 

Eup. cannatus npud Stomdaohnor, Kept Novara, p. 43. 

■» 

The brown variety with indistinct pale bauds on each side oftho 
back, with numerous obliquely use muling black streaks, and with 
white spots each margined black above and below, is common about 
Moulmom and down tho Tenussorim coast. 

Tho same variety, but on tho upper portion of tho sides usually 
marked with blood rod, is common at Feuang and also on tlio coast 
of tho Wolcsloy Province. One specimen from the last locality has 
on either side, a largo red orange spot (turning in spirits into 
white), and no small ocelli. It lias the vortical posteriorly united 
with the anterior oceipituls, and the adjoining shields aro also 
more ot less confluent, — apparently this part has oncc^boon injured. 
The pro-frontal very narrowly touches the rostral, but in other 
specimens, this is quite separated hy the supra-nasals. None 
oftho Malayan specimens havo a distinct trace of a pale band on 
the sides of the back. All I saw were of the usual size, 12-15 
inches. Steindachner also mentions this species from the 
Nicobar islands ; possibly tho <$eeimen, if not well preserved, may 
belong to the^next which I believe to be new. 

The largest specimen, I*ever saw, is one lately sent to me by Mr. 
Boepstorff from the Andamans ; it measures twenty inches, 
of which the tail is ver$ nearly twelve inches, this last is more 
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floxilde than in any other specimen I observed. The form of the 
head and tho shields on it are perfectly tlie same as in other Indian 
and Malayan specimens; the cmpra-nusals form n short suture 
behind tho lostrul; there are only twenty -six longitudinal series of 
scales, these ure large, trie urinate, the middle oaiinu being weaker 
than tho luterul ones. Tin* specimen is above uniform, somewhat 
pale brown, paler on tlio sides towards the belly, and with ft few 
indistinct darken* spots, fore and hind limbs are above wholly 
spotted with white and dark brown; boldw yellowish white, tail 
leaden grey. It is a peeuliaily large vuric ty, but oxen] it in size and 
JfnigtJi of tail I can iind no other specific distinction in the 
specimen. Possibly other specimens when found may exhibit groa- 
tor variations from tho typo. 

25. Tiliqua rugifera, n sp., FI. x, Fig. 3. 

Body moderately stout, it and the head somewhat depressed, lail 
nearly one-third longer, sub-c ylindrieal, very gradually tapering. 
Fore-limb feeble, one w lion laid forw nrd roaches to tlie anterior angle 
of the eye, hind limb very nearly ns long as the distance between 
it and tlie foro-limb. Tho lingers are compiu utn ely slightly 
developed : tho thumb is moderate', shortest, tho fifth finger about 
twice ub Jong, the second very little longer than the fifth, and tho 
thiid and fourth aro sub-oqual. The innor toe is the shortest, tho 
second is double tho length, then cornea tlu* fifth, the n tlie third 
and tho fourth is longest, being fully one-fourth longer than tho 
third. Toots aiul fingers are slcndor and provided witli smalj, moder- 
ately curved claws. 

The rosiraf is broader than high, just reaoliing tlio top of tho 
head; tlio pro-frontal forms a very narrow suture with it, as well 
as with the first pro-o< ular ou oitlior side, and with tho vertical, the 
larger sides between these narrow sutures being somewhat concave ; 
post-froutals separated, on the side in contact with the two loreals ; 
vortical elongated, tapering posteriorly, J>ut terminating with an 
obtuse angle ; four supraciliaries, moderately elevated, the fourth 
multicarinutod and below followed by small shields ; five oceipitals, 
tlie first tw T o narrow, fonning a suture behind tho vertical and 
scarcely roue-lung further posteriorly, than the angle of the eye, 
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median occipital broadly oral, small, posterior oecipitals vory largo. 
A rather olongatedsupra-nasal ; nostril large, round, extending almost 
oror the ontiro hoight of tho nasal f two loronls, the posterior being 
much tho larger one, tlireo small upper and two sornow hat enlarged 
inferior ante-oculars ; lower eyelid scaly ; seven low upper labials, 
the fifth is the longest, situatod below the eye; ear moderately 
open, its inner edge with minute tuborclos ; lowor rostral moderate, 
the shield next posterior to small, single, followed by two diver- 
ging pairs of chin shields, very little largor thau tho rest ; seven 
lower labials ; preanal edge occupied by scaicely enlarged 
scales; sub-cauftLs singlo conspicuously larger than the row of 
smooth scales on either side. Scales in twenty-six longitudinal 
rows round the body, large, tho upper and lut era! ones strongly 
five carnmted, the canine continuing very distinctly outlie scales of 
the tail, giving tho lizard a very ornamental but rough appearance ; 
twenty-three transverse' rows ol scales between fore and hind limb ; 
eight longitudinal rows of smooth scales on the belly. 

Colour above and on the sides dark brown, paler on the head, up- 
per labials ytllowish, a greenish iridescent narrow streak extends 
from the supraciliary edge on each side of the Immoral region poste- 
riorly, another similar stripe begins at tho end of the upper labia), 
both are margined with blackish brown, and nearly entirely dis- 
appear in aboiit tho middle of tho body Then* are besides two 
narrow longitudinal darkish stripes observable along the centre of 
tho back, but they remain very indistinct ; vyry few of the lateral 
scales aro edged with groonisli. Yellowish white below, with a 
greenish iri dose out tinge, especially conspicuous on the sides of 
the neck and of the belly. 

The more depressed and triangular head, smaller number of scales 
wdiicli are five c urinated, and the diilbioncoH in tho frontulb and colora- 
tion readily distinguish this species from !f. carmata , <8 e h n e i d. 

I havo only obtained a single spec imon of this beautiful species 
on Camorta, (NicobSrs)* in thfc forest near the now settlement ; it 
measures 4£th inches, of which the tail is 2gth inches. • 

Bteindar huor ^Novara Eeptilien, p. 48) describes from 
the Nioobars an Euprtpex macrotis , F i t z., which appears to belong to 
the sub-division Euprepn^ and is entirely distinct from the present 
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specie**. I havo not as yet boon ablo to obtain it from the Nicobars, 
but I havo littlo doubt that Oapt. It u n d e 1 1 who has taken a very 
great interest in the Iteptilo fauha of those islands will be successful 
in his endeavours. 

26. Tdiqua olivacca , Gray (G u n t h., 1. eit., p. 80). 

8 t e i n d a c h n o r already potos the occurrence of this speoios 
on the Nicobars. It attains hcio the full size as at doming. 
Tho spoiiraone which I obtained from Camorta aro of a uniform 
brown colour above, paler on tho sides, greenish olive bolow, with 
some dark irregular spots along tho lower labial||^tnd an indistinct 
pale band along each side of tho root of the tail ; the edges of the 
eyelids ore yellowish white. 

The longer snout, smoother scales and very small opening of tho 
ear readily distinguish this spocios from T. cannata , 8 c h n e i d. 

Ono of the specimens, measuring a little above eight inches, has 
twonty-eiglit long rows of scales, tho other somewhat larger (with 
the body four in< lies, tho tail being nearly .>) has only twenty-six 
rows of scales, and all tho shiolds behind tho occipital havo grown 
togolhor into ono largo shield, having evidently once boon injurod. 

27^ J^boiiya^Jordomana; n. op. PI. X, Pig. 4. 

Ilabit moderatedy slender with a sub-cj lindrieal body, conical, 
somowhat depiowsod lioad and long tail, it being nearly one-third 
longer than the longth of tho body. One fore-limb, when laid 
forward, reaches a littlo in front of the oye ; the hind limb is very 
nearly equal tho distano^botwoen it and tho fore-limb. The thumb 
and inner tqp are tho shortest ; tho socond finger is double tho 
length of the first, the fifth is sub-equal to tho second, and the 
fourth is about one-fifth longer than the third. The second 
toe is fully twioo as long as tho first, the fifth distant, situated 
at the base ot the solo and very little shorter than the third, but 
tho fourth is one-fourth longer than the third. Tho palm and the 
solo are well developed and flattened, below eoverod with numer- 
ous sub-equal granular scalos ; to os and fingers are covered above 
and below with one row of transverse plates, the latter being con- 
siderably narrower than tho former ; olaws moderatly curved and 
very sharp. 
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Rostral large, obtuso in front, forming a narrow suture with the 
pre-frontal, which is contracted on oither side and posteriorly ; 
posterior frontals form a vory narrow suturo ; vortical, rather Small, 
rectangular in front, and posteriorly reaching to about the middto 
between the eyes ; seven supraoiliarios, prominent and strongly 
arched, but tho supraeiliary edge itself is formod by about ton smaller 
scales ; occipital sub-quadrangular, narrowly truncate in front, with 
eoneavo front sides, broadest and angular bolow tho middle, and 
slightly omarginatod posteriorly ; it is followed by several largo 
post-oceipitals, somo of tho temporals being also enlarged ; one 
narrow, elongated supru-nasal on each sido ; nostril largo, rounded ; 
2-8 loroals and 4 ante-oculars, tho two upper ones being smallest ; 
8 upper labials, the sixth largest, situated bolow tho eye, 8 narrow 
km or labials, tho shields adjoining them being considerably emlargod, 
and tho first chin shield is singlo and largo st ; lower eyelid with a 
large transparent disk ; oar rather spacious, loundod without any 
perceptible spines or granules. S< ales round tho middle of tho body 
in 37 longitudinal series, and there are about GO trnnsvorso rows of 
scalos botwoon the foro and hind limb. Tho scales on tho sides are 
only a littlo smaller than those on the belly and on tho back ; all aro 
smooth, but with tho lens many of tho dorsal scalos aro soon in 
rofloctod light, vory slightly longitudinally grooved. A sories of 
eight scarcely larger scales forms the proanal edge ; sub-caudals 
conspicuously enlarged. 

Colour uniform, iridescent brown abovo, most of tho scales with a 
large pale spot, and an indistinct palo band running from the nape 
on each side of tho bock and disappearing on tkg tail; bolow 
uniform yellowish white, leaden grey on tho tail. 

The only specimen ligurod was captured by mo in a small tempi© 
on tho little island Pulo Tickos, situated just to the north of Penang 
island ; a few other specimens, I saw on the shore, but they escaped 
in crab holes under tho refuse thrown out by the sea. A very 
similar^ gr the same species, I hflve also observed on one of the 
small islands near Singapore, but was not successful in capturing* it. 

The Penang specimen 7 f \ inches, the tail measuring 4, tlio 
posterior half appears to have been once injured, as tho sub- 
caud^r scales. become rapidly much narrower, but occupying nearly 
the whole width. 
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I think F i t z i n g o r ’ ft genus Mabonya should be accepted 
as emended 1>> Gray (lizards, p. 94), taking tho West Indian 
M. a/filis as lypo. H seems to fh rm a very good natural group, 
apparently genorieally disti nr t from Eup ripen, as restricted. The 
type of \V i o g m a n n h Eiunice sis according to Peters* Scincus 
pm imcntalusj Gooff, and is 1 ho saiuo as Plrst union of D u m. and 
13 i b., therefore Mabonya (us characterized by Gray) cannot bo 
taken as subgonoric oi Eumeics, 

28. Iluniha maculata , Ti 1 y ill, *p. 

Lwsonota nuuvlafri, B 1 j t h, Joui n. Asm! Koc Bengal, 1853, xxn, p. 633. 

Mabouia oiaatluto, apud 0 uni ho i, I oil p. 81. 

Jlihulu i mm ulata, npnd T li c o b a 1 d, Cat. Ropt. Asiat. Mus. p 25. 

llundvather sliort, sub-trigonal with an obtuse snout, rostral 
reaching far hack to the surface of tho head, the pro-frontal forms 
a suturo with it and with tlio vortical, tho post-fi ontals being 
rather small and widely separated, live suprnejliarios, rather 
tumid; vortical, ( onsidernbly narrowed posteriorly, almost termina- 
ting in n point, followed w itii the regular two paiis of oct ipitals, the 
hinder separated by an elongated shield ; nostrils lateral at the 
base of a siuglo shield reaching to the' top of tho head and bont 
o\er the* cantinas rostralis ; tilth lower labial below the orbit, near- 
ly tit largo as tho si\th, which is often followed bj a seventh 
email labial ; two largo lorouls followed bj’ two small shields 
superseding a single latge one in front of tho eye ; eyelids scaly ; 
opening* of tho oar elongately oval, vertical, rather Lirgo, Vitli no 
spines m froi^ . 

There are 31-38 longitudinal series of scales round tho middle of 
tho body, and about 9(> sc ales in one row betwoon tlio front and 
hind leg ; six pre-nnal shields, the middle pair tho largest and 
elongated ; subeaudfils onlurgoil. Fore foot when laid forward very 
nearly reaclios tho eye in some specimens, in others, it roaches even 
as far as tho front odgo of the cyo ; l the kind-leg in some c^oes not 
roach tlio axil, in others it does ; as a rule, young specimens have 
longer limbs than old ones ; the third gnd fourth fingers aro sub- 
oquul, tho tlmd being somotimes very little longer ; the fourth too is 
* Mouat. Akud. Berlfh, JL864, p. 48. * 
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very long and slender, about two-fifths longer than the third ; thumb 
and inner toe are very short. 

Brownish olive above, usually with two series of small black 
dots along the middle ; sides with a black band above, commencing 
ftt the rostral, oither uniform, or sometimes providod with white 
spots and margined above and below with an indistinct pale 
streak, continuing as a grey band with undulating margins to 
the tip of the tail ; the lower half of the sides is in young speci- 
mens yellowish and spotted with black, ns are likewise the upper and 
lower labials and the sides of tho neck ; m full grown specimens all 
these parts are dousoly marbled with hint kNh grey, tho spots having 
become more or less confluent ; the rest of the lower parts uuiiorni 
whitish ; the tail is in old specimens sometimes spotted with black ; 
tho log* appear to be above always spotted or marbled with 
the same colour. 

J found this siiocies very common at Martaban near Moulmoin, 
but I scarcely observed a singlo specimen south of Moulmoin, nor 
does it appear to oxtend further south into Wolosloy Province. 
Theobald says that it is very common in the forests of Pegu. My 
largest specimen measures inches, of whit h tho tail is 4 inches ; it 
is proportionately longer in young specimens than it is in old ones. 

The spocios is very closely allied to II. indica , Gray, {Eunieoei 
tndicuH apud G untho r, 1. cit p. 89, non Macon Si/ttmcnhi*, B ly th), 
and I have given a detailed description of the formor siinjily for 
the purpose of a cIobo comparison of the two, for thoy may possi- 
bly turn out to be identical, tho only appreciable difference of 
B 1 y t h spocios from that of Gray, os rec ordod by G unthe r, 
being tho largor number of supra* iliaries and of *ho transverse 
series of scales betwoen tho front and hind limb. Aro tho latter 
really in such a small number prosenfc in II. indica as noted by 
Gunthor? If not, the two could sear* oly bo specifically different, 
and if the locality of tho Cumingian specimen from Ningpo be 
corroct, the species would after ,011 seem to possess a wide geogra- 
phical distribution. 

II. maculata also occurs at the Andamans, though it is rare there. 

29. Riopa lineolata, n. sp., PL X, Fig. 2. 

Body very slender and Jpifg, almost of equal thickness through- 

23 
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out, sub-cylindrical or slightly depressed ; tail half an inch longer 
than the body, becoming very gradually thinner, till it terminates 
into a sharp point ; feet moderately elongated and slender : fore foot 
nearly equal the distance betweon the rostrum and the ear, the 
thumb vory small, the second linger is somewhat longer than the 
fifth, and hoth are shorter than the third and fourth which are sub- 
equal, the third being slightly longer ; the claws aro moderately 
curved and very sharply pointed ; the length of hind limb equals 
the distance between the axil and the eye ; the toes follow each 
other in length as 1, 5, 2, 3, 4, the last two being sub-oqual and 
the socond about half the length of the fourth, the claws are 
equally sharp as on the fingers. Opening of the ear moderate, 
rounded, with smooth edges. 

The snout is rather short and obtuse ; supra-nasals form a suture 
behind the rostral ; anterior frontal occupies the whole breadth of 
the snout, and forms a very narrow suture with the vertical, just 
separating the post-frontals from each other ; vortical, long, gradu- 
ally attenuat ing posteriorly ; supva-orbitals five, tlio last very small, 
somewhat lumoscont; oeeipitals four, the anterior being united, 
and tlio one following it is rather small and triangular j upper 
and lower rostrals are largo, obtuse ; two loreuls, the anterior 
handler than the posterior ; so veil upper labials, being rather large 
and high, bix lower labials, elongated and very narrow ; first chin 
shield single, followed by two pairs of somewhat enlarged shields, 
having a small one betweon them ; pre-anals very slightly enlarged. 
Scales smooth, transversely elongated and hexagonal, in 24-25 lon- 
gitudinal series, and there are 60-65 scales in one row between 
fore and hin<T limb. The lower eyelid is scaly, but the scales are 
broad and rnoro transparent in the contre than at the edges. 

Colour greenish iridoscent brown above, with an almost continuous 
serioh of small dark brown dots on each side of the back, beginning 
at the nape* and margined above and below by a pale line ; the centres 
of all scales above and on the sides arq paler than at the edges, 
and form straight longitudinal lines ; below whitish with a vin^ceous 
tinge and distinctly reddish on the tail^; the sutures between the 
labials aro darker than the shields themselves. 
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I have obtained two specimens at tho old Portuguese settlement 
of Martaban, opposite to Moulmein ; the species does not soem t-o 
be common. The larger specimen measures inches of which 
the tail is 2 ; the other is only 2 of which the tail is very nearly 
1 1 inch, its head is considerably shorter and the snout more obtuse, 
than that of the larger spocimen. 

I consider Riopa to bo a good distinct genus, or sub-gonus, 
particularly characterized by the slender form of its body and 
feeble limbs." The presont species appears very closoly allied 
to Eum. Bowrmgii , (Glint her, 1. eit., p. 91,) but this one 
has twenty-eight longitudinal serios of scales and only thirty 
transverse serios betwoon foro and hind limbs ; the scales must 
be, therefore, much longer, as Gunther’s specimen is in 
measurements equal to tli o larger ono from Martaban. Another 
allied form is Riopa avrjuma , Theobald, (Burmese Ropt , p. 27 
in Journ. Linn. Sac., London, Vol. X, Zoology), but this again has 
much shorter limbs, the hind ono being “ as long as from snout to 
ear, fore-limbs a trifle less,” while in the presont spooies the fore- 
limbs are considerably shorter than the hind limbs and the latter 
proportionately longer ; the colour of anguina is also “ uniform brown 
above with no markings.” The number of scolos &c. is not men- 
tioned by T h e o b a 1 d, but even with tlio few differences noticed, 
it would impossible to regard them as belonging to ono and the 
same species, though both come from the same region. Theo- 
bald in his Burmese Catalogue (p. 20) nays of E. Boivrin<jii } as 
having beon captured at Thaiet-mio. The specimen, ho states has 
u ft rain uto lobe in front of the ear” and “ an inconspicuous white 
streak from the eye down either side of the back, bordered below 
with black.” These characters also don’t agree with "those of 
the species here described, but perhaps they do not exclude the 
possibility of eitrrar one or the other of Mr. Theobald’s 
specimens being identical with R. hneolata . 

Fam. Aoautdm, * , 

* 

30. Calote 8 tnystaceus, and B. (G u n t h., 1. cit. p. 141). 

The peculiar coloration of this species has been noted by Mr. T h eo- 
b a Id in hi* Oat. of Kept, in.the Asiat. Soc. Museum, p. 36, and in 
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that of Burmese Reptiles (p. 38 in Ext. from Yol. X of Journ. lion. 
Soc., London, ZooL). Male specimens when in breeding season have 
the lower labials, and the whole t>f the skin and throat beautiful- 
ly blue black, the lattor conspicuously mixed with red. One specimen 
from Moulmein (measuring 12$ inches of "which the tail is 8$) has 
the crest high on the neck, but it becomes almost obsolete in half 
the length of the body ; scales in 52 longitudinal series round the 
body. The largest Kpccimen I measured was 16 inches total length, 
and it may even attain a larger size, though I never saw one of 24 
inches, but it is no impossibility, as which Mr. Theobald 
apponrs to regard Gunther’s quotation. 

That the crest almost totally disappears at half the length of the 
body is, I find, of common occurrence in Burmese specimens which 
I possess from Arracan, Bassein, Rangoon and Moulmein, and the 
throat seems to become blue in males and females, during the sum- 
mer season at least ; in the males, however, the red colour on the 
throat is prevalent, while it is almost wanting in the females. 

Young specimens, four and five inches in length, have the head 
yevy short,, thick, the centre of the occiput with a large plate sur- 
rounded by a few larger scales ; the head has numerous dark cross 
bands, whi^L ©m me boctj sothewhat more tlisiant and sngular j 
4 kske specimens look so different that one would be inclined to regard 
them as belonging to a totally distinct species. 

Down at Penang, tlio Welesley Province and Singapore I have 
not met with this species, it seems to be there replaced by Bran - 
ehocele ^rhlatella. 

In Mount’s Advent, and Res. among the Andaman Islanders 
(Loud., 1863, p 366) BlytJi states that this species has also 
been received from the Nicobars. Its occurrence is by no means 
improbable, but I have not received it froc^ there, nor can I 
find a specimen of that species lroiu the Nicobars in the Society^ 
collection. 

* 

31. JBranchocele eriitatella, K uhl, (G li n t h., 1. cit. p. 13g). 

During live the prevalent colour* is bright green, but the changes 
are almost quite as varied and instantaneously effected, as in a 
* See also Peters in Motmthsfe. Berlin, A lead, tor 1867. . , 
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* Chameleon. The dorsal row of scales is in all appreciably enlarged* 
The labials are often black, and there are various black spots round 
the tympanum, and the sides of the belly or often partially or some- 
times wholly black. In one specimen from J ava, there are yellow- 
ish bands across the back as in B. jubata % The tail is usually light 
greenish or reddish brown, on the anterior half with some distinct 
whitish irregularly black-edged rings. There aro also very commonly 
two small black spots on the top of the head, some distance behind 
the Tostrum. Specimens from tho Wellesley Province, Penang and 
Java have 38 — 40 scales on each side. 

32. Bronchocele molurrana , Less. Potors (Berl. Akad. 1867, 
p. 16) considers this species as distinct from ct utatflla. One speci- 
men from Singapore apparently 1 m longing to this Aperies has 
only 32 lateral rows of scales, but these are of perfectly tlio same 
small size and goneiol character, as in c? i/stafella from Penang. 
The spocimen measures 16 inchos, of which tho tail is 13 J inches ; 
the colour is uniform bright green, the orbit, the oxtromo margins of 
the hjjwals, tho tympanum, a spot behind tho same, and tho whole 
of the sidos black ; posterior part of the tail brownish. Thoro is no 
difference in the shape of tho head, or in tho form and character 
of tho scalos on it and on the body from cryntatella. 

Steindachner (Kept Nov., p. 27) mentions 2 specimens of 
B . cristalvlla from the Nicobars, possessing 29 — 31 rows of lateral 
scales ; these would very closely correspond with the Singapore 
form of B. ?noluccana. 


83. Bronchocele jubata y L>. and B. (G u n t h , 1. cit. p. 139). 

A large specimen from J ava is bright green with the orbital 
skin, edge of the tympanum, and the labials blac k ) a yellow- 
ish elongated spot below tho tympanum, five narrow cross bands of 
the Bame colour on the body, the first and last being between the 
fore and hind limbs ; tail hrowntsh 
A variety apparently of this species oocurs on the Nicobar 8." I 
received from Camorta fouj specimens, each about 18 inches long of 
which the tail is 14 inches. The general form of the lizard, number 
and size of scales, form of the crest and the two enlarged rows of a 
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few scales behind the eye are perfectly identical with those of Jvbata* 
but all four specimens have the head more depressed and the snout 
longer and somewhat narrower, tifmn is the case in the Java specimen 
whi< h I have for comparison. The upper labials are ten in the 
Nic obar and only oight in the J avaneso spocimen ; the upper rostral 
is also much larger in the forinor than in the lattor. Still considering 
all the other more important characters in a species I can regard the 
Nicobar form only as a variety of the Javanese one. 

All Nicobar specimens aro bright groen, some of thorn bright 
yellow on tho head and nock, tlio occipital skin, tympanum aud 
BomotimoH a spot on tho top of tho head behind tho rostrum aro 
black ; tho gulor sack bright brick red apparently in tho male, and 
about four-fifth of th© posterior portion of the tail is reddish brown. 

Was tho Pondicherry spocimon, of w Inch 1) u m. and B i b r o n 
speak, not received from tho French Missionaries on the Nieobars 
through some friend in Pondicherry ? 


34. Tm%* who istatai B 1 y t h, (G u n t h , 1. cit. p. 151). 

8yn. Cot uphojphylar Mao muharu, V 1 1 z. npud S fcoindaohner, jjovara 
Ropt , p. 80 

This is an oxtromoly variable species both as regards scales as 
well aH coloration. Tho scales on tho top of tho snout aro usually 
somewhat enlarged, and tho median ones form a short carina ; the 
can thus rostralis is sharp and continues on the supraciliary edge. On 
each feido of the occiput, there is a group of large scalos, and some- 
times indistinct group iu tho middle botw een both Irregularly scat- 
tered polyhedral scales are often found all round the tympanum, but 
they are scarcely in two specimens identically placed. In some large 
specimens there is one or two between the eye and the tympanum, 
one large one above it near tho crest, and two somewhat smaller 
ones nearer tho tympanum, one or two are situated behind, and one 
occasionally below. In young specimens these polyhedral scales are 
less numerous and sometimes redu<&d to tyit three. The centre of 
the»tympfeim is always hardened. There are eight or nine low, 
carinated upper labials, and generally 9 jr 10 lower labials, similar 
in form to the others. 


The scales of the body are very small* about 40 — 50 |g a transverse 
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tones on each side, intermixed with some large ones. In some 
specimens, the larger scales are only very few, in others they are 
scattered irregularly, and again in fome they are partially arranged 
in regular longitudinal rows, and distinguished besides by a black- 
ish mark on either side of each scale. Nearly in all specimens, there 
are some enlargod tubercles near the base of the tail ; the ventral 
scales are in from 18 — 22 longitudinal rows ; the subcaudals are in 
two rows, very sharply carinatod. In young specimens, the nuchal 
crest is only indicated by a row of slightly enlarged scales, in old fe- 
males it is still vor y small, but in tlio old males it is more developed, 
being considerably higher than the dorsal crost which continues 
to tho end of tho tail ; this last is considerably compressed, entiroly 
resembling in tins lospect other spocios of Tians. There is a well 
developed gular sack in male specimens, and a distinct shoulder-fold 
in all. T^e oxtiemitios and tad aio very long, tho fore limb is 
about as along as the distance betweon it and the hind limb, and 
the latter when laid forwnid, nearly reaches to tho end of the snout. 
The thumb is the shoitost, tlion tomes the fifth fingor which is half 
the length of tho fourth, tlion tho second, and the tliird and fourth 
are sub-equal, tho last being slightly longer. The tarsus is very 
elongated, the first toe very small, tho others follow eath other as 
2nd, 5th, 3rd, 4th, the last being romarkably long. 

Color variable. Young specimens which always have the head 
remarkably short and blunt, are greonisli ashy brown with numer- 
ous dark brown spots above and dark cross . bands on the hoad, 
one spot in front between the eyes being ospoi ially conspicuous. 
Other young specimens and females are more uniform greenish, 
but almost always with some dark stripes in front of the shoulder. 
Male specimens are variously retie idated and obliquely striped 
with dark brown on the sides, tlio light interspaces being varie- 
gated with yellow and red ; sometimes the whole back along tho 
oentre is purplish rod, and tho gidar sack in the male is also 
reticulated with reddish, yellow Vnd black. Tho red and yellow 
colours fade away very soon after the death of the animal. Nu- 
merous short blackish strgaks always radiate all round from the 
eye ; the labials are either dark spottod, or sometimes wholly 
blackish brown ; tho tail in encircled with broad dark bands. 

4 • 
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M y largost specimen measures 15 inches, of which the tail is 
about 11 inches. 

This is a true arboreal lizard# tolerably common at the Andamans* 
and very common at the Nicobars. 1 found the jungles on Nancowry 
and Oamor$jt swarming with specimens. Thoy are extremely quick, 
and almost within a moment after they wero first noticed they are 
again seen some twenty or thirty feet high upon a tree ; and when 
followed up thoy do not hesitate to loap from one troe to another. 
Without shooting them it is scarcely possiblo to procure a speci- 
men. I obtained more than a hundred specimens lrom the 
Nicobars alone, thinking that there may be a possibility of ti aeing 
some permanently distinctive characters in the Nicobar form, but 
they all pioved identical with the Andaman spocios which was first 
described by Mr. 13 1 y t h from Tort Blair. There cannot be the 
least doubt of tho two being the same, and I cannot o$en soo any 
real generic distinction from l'ians y as emended by Ora y. Pi tz- 
inger’s name Ooryphophylax must, therefore, be considered as a 
synonym of tho former. 

85. Draco volans , Li n n. (G u n t h., 1. cit , p. 124). 

This spoeies appears to be more common in the jungles of the 
Wellesley Province and near Malacca, than it is on Penang itself. 
Cantor’s description of the colours is excellent, the metallic 
bronze brown huo of the live lizard is wonderfully fine and brilliant. 
The black spot botw oen the oyos appears quite constant, ^t least in 
male «peoimons. "I only observed the gular sack to be uniform yellow', 
the lateral appondages and tho throat are very pale or almost quite 
white and dark spotted. Limbs and tail are brown banded. 
There is Ijehind tho large rostral shield, a short longitudinal sharp 
ridge distinct, dividing in two, one branch leading to each eye. Be- 
side the enlarged tubercular scale above the posteroirpart of the orbit, 
there are 3 — 4 enlarged flattened scales placed in one row behind the 
orbit, and two small spines aro aSove t*ud one behind the tympa- 
num. In most of the specimens there are also somo larger spiny 
or tubercular scales conspicuous on ^he sides of the neck, as if 
indicating lateral crests which appear to be fully developed in 
* Dr, rettculatu*, G u n t h. < 
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0EH1BIA. 

Fam. ToutRionx®. 

36. Cylindrophis rufus, Laur, (G ii n t h., 1. cit. p. 179). 

I have obtained specimens of this species from the hills north- 
east of Mandalay in upper Burma ; it has already been record- 
ed from Pegu by Mr. Theobald. The snout is sometimes con- 
siderably shorter in young spnoimeng than it is in old ones and, 
therefore, its length in proportion to the width botwoen the eyes is 
not a very good character for specific distinction, when compared 
with C. macula tm. 


Fam. Colubrim:. 

37. Abldbc* melanoccpkalus, Gray (G u n t h., 1. cit. p. 229). 

I caught a specimen of this interesting species in the (so-called) 
botanic garden at Singapore. It measures 17J inches, of which 
the tail is 7J inches, a remarkably groat length of the tail £or an 
Ablabes ! Ventrals 155, subcaudals 99, the last being as usually 
single, very much elongated and pointed. The distribution of the 
shields of the head perfectly agrees with Gunther’s descrip- 
tion, and so does also the general character of coloming. The 
head is black, minutoly frecklod with white above, the upper labials 
white spotted with black at the lower margins and at the sutures ; the 
white band continues a little beyond the gape, but is interrupted by 
a black spot on the 10th labial. The anterior half o£ the body is 
above brownish, the posterior blackish ashy ; a pale brown somewhat 
indistinct band begins on either side of the back, behind the black 
collar, and is marked by a series of quadrangular equidistant black 
spots ; it becomes a little moro whitish on tho posterior part of the 
body, and then the spots disappear. Lower parts whitish tliroughout; 
chin checkered with dark,#each Central with flf black spot on either 
aide ; the spots, beginning to aj>pear on tho lower part of the ndbk, 
are first very small, increase gradually in size, until they form 
on the posterior part of the body a very distinct continuous strong- 
ly serrated black band. . 
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38. Ablabea Rappti, Gunther., (1. cit. p. 226). 

A fine specimen was obtained by my collector in the neighbour- 
hood of Simla . It measures 2 3i inches of which the tail is 5 inches ; 
ventrals 196, subcaudals 67; uniform dark bronzo brown above, 
yellowish white below, and on the lower part of the upper labials ; 
chin and throat olive tinged ; loreal small, nearly twice as long as 
high ; temporals 1 + 1 + 2, the first very long, the others much 
shorter. 


39. Ablaben coUariby G r a f, (G u n t li , 1. tit p. 228). 

This spocies appears to bo rather rare in the low hills about 
Simlu. One specimen obtained noar Subathoo measured 22J indies, 
of which the tail is 7^ inches ; ventrals 184, anal bifid, subcaudals 
113. General colour above greenish olive, head spotted with black, 
a short indistinct cross black band at the anterior- another near the 
posterior end of the vortical, a third curved one at the ond of the 
occipitals ; collar broad, black, edged with yellow posteriorly ; the 
black spots forming the dorsal series on the fore part of the body 
very small, almost obsoloto ; tail with tliroo blackish longitudinal 
bands ; upper labials > ollow ish spotted with black, as is likewiso the 
chin and partially also the throat. Lowor^parts dirty greenish wliito, 
purer posteriorly, each ventral and subcaudal wdth a black spot at 
the base forming a moro or less continuous blac k streak. 

Tlio species also occurs near Darjeoling and in the Khasi hills. 

t 

40, » Ablabes Nioobarrensis, n. sp. PL XI, Fig. 1. 

Body Blender, hoad not distinctly separated from the neck, de- 
pressed, obtuse in front, scales smooth, in 17 sories, ventrals 189, 
anal bifid, subcaudals 87. Ifcostral low, wide, not reaching to the 
top of the head, two pairs of frontals, anterior broader than long, 
about half the Bize of the posterior ; vertical sub trigonal, large, 
with a very short point in front, and rapidly contracting posteriorly, 
somewhat longer than the supraciliaries j»eaeh occipital about one- 
foilrth larger than the vertical, and extending anteriorly as low as the 
lower postocnlar ; nasals in two shield^; loreal united with the 
postnasal of which only a trace is visible on the left side, on the 
right side the postnasal is tot^ly suppressed ; preocular one, large, 
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squarish j^ostooulars two, small ; seven upper labials, thd%iird and 
fourth enter the orbit, the last is the largest ; temporals X + 2 + 
yhj- on the left, 1 + y J-y on tho rjght side. As usually in this sec- 
tion of Ablabes the upper parts of the upper labials are apt to be 
detached from tho larger body of the shields, and form additional 
temporals ; the first pair of lower labials forms a suture, and is fol- 
lowed by two pairs of subequal chin shiolds. Each maxillary 
armed with 14 small subequal tooth. 

Anterior half of tho body rocldish brown above, posterior blackish 
grey. Head above blackish, the throe first labials with yellow spots, 
a short bioad yellow streak extends from behind and below tho eye 
posteriorly to the angle of the mouth ; collar blac k, margined on both 
sides with an interrupted yellow band, of winch tho anterior is the 
more distinct one ; an indistinct serios of blmkish grey dorsal spots, 
almost forming a dark undulating band , sides of the body marbled 
and fiocklod blackish grey, tins colour being separated from the 
upper brown one by a series of closely set blac k spots which are 
partiully conspicuous on tho posterior part of the body ; chin dusky ; 
all tbo other parts yellow with a vormilion tinge, oacli ventral with 
a large black spot near its base. 

This peculiar form has cpiilo tho general diameter of coloration 
of Ablalcs melanocephaltu but tho spots on the sides of tho dorsal 
rogion are more numerous and closer tug< tlier ; in the number of 
labials it on the other hand agrees with Ablabrs saydfarius . Tho 
position of the united loreals ih very peculiar, and perhaps not nor- 
mal, but it is almost quit© similar on both sidos of tho head, which 
externally strongly reminds of a Oallophs. 

I have obtained onfy a single specimen at the NJlheowry haven 
l>n Camorta (Nicobars) ; it measures 17£ inches of which tho tail is 
41 inches. 

41. Ptyas mucosus, L (G until. 1 cit. p. 249). 

This species is not unc^mmoi on tho Andamans. Young speci- 
mens havo the scales# quite smooth, each with two minute apical 
grooves ; colour above palf brown finely reticulated with dark lines 
and narrow whitish cross bands ; below uniform whitish. 

An old specimen about 60*inches long, is uniform brown above, 
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yollowish^Vhite below ; scales quite smooth ; 9 uppeVjfelabi&ls of 
which the 5th and 6th enter the orbit, the three first "ones are small 
and of the 4th the upper hind margin is dotached, forming a third 
anieocular, the large anteocular proper being divided into two. 

On the southern slopes of the North West Himalayas, this species 
is one of the largest snakes to bo met with. I observed it nearKishtwar 
at an elevation of 6000 feet ;in the Kulu valloy it is common between 
4 and 5000 foot, and in the Sutlej valley beyond Kotogurh I saw it up 
to 7000 foet, but not far in the interior. Specimens from the latter 
locality aro somewhat different in colour. One, apparently a male, 
measures 6GJ inches, of wliich the tail is 16^, the scales are all, with 
the exception of tho two outormost rows on either side, very sharply 
keeled ; the anterior half of tho body below is white, on the poste- 
rior eadi ventral and subcaudal is black edged. Another specimen 
68 i inches, of which tho tail is 18 inthes, is a female ; it has the 
scales smooth, with the excoption of the tliroo median rows which 
aro very faintly keeled ; all tho ventrals are black edged in front, 
the last ones and the subcaudals almost wholly black On tho 
right side are 8, on tho left 9 upper labials ; of tho third and fourth 
labials the hinder mnrgins are detached and form a second small 
lower pre-o( ular Whother the presence or absence of keels on 
the scales has anything to do with the sexual distinction, remains 
yet to be more fully ascertained. 

4 

42. Rtyas hexagonotm* Cantor, sp, 

Xenela j his td apud Gunther, 1 oit p 251, 9 % 

One 'full grown specimen from Penang measures 43 inches 
ofVhich tho tail is 13J inches ; scales iu 17 rows, ventrals 200, sub- 
caudals 118 ; uniform shining brown above, darker on the hea& 
and forepart of the body, paler almost leaden grey posteriorly, 
below albescent ; six almost vertical blackish bands on either side 
of the neck, the first is shortest and situated at the angle of the 
gape. 1 » 

1 •cannot see any sufficient reason for referring this species to a 
genus distinct from Ptyas . The entir^ habitus of the snake — 
moderate (17) number of rows of rather large smoothish scales, 
* hcivahonotus being to all appearance a misprint. 
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those of the vertebral series being generally larger thaft others, 
proportionate length of the toil (about or near l) to that of the 
body, moderately elongated heo£, roundish body with no per* 
ceptible keel on the ventrals, great number of ventrals and sub* 
caudals, regularly arranged shields of the head, small subcqual 
teeth of the jaws, and at last tho habitat generally near tho wator, 
are all characters which distinguish ^jhe genus Ptyas , and in all 
these the above mentioned species agrees with the woll known 
Ptyas muco8ns and Karros as closely, as any allied species can posei- 
- bly do. I found Ptt/as hcragonotus in a pool of a fresh water 
stream on tho northern side of the Ponang island ; one had swallow- 
od a small fish and ^ .is evidently in search for othor spocimons. 
When attui ked \s ith a sti< k, it burrowed itself deeply in the mud, 
but did not leave the water. 

Tho only difference which distinguishes Ptyas hexagonotus from 
the two other Indian speeios, is the present o of only one loreal, but 
as Ptyas mucosus has sometimes two in place of throe loroals and 
Ptyas Iiorros occasionally one instead of fcifro, I cannot see how 
Bitch an insignificant and evidently vory variable character could 
bo looked upon as possessing generic value. 

43. Compsosoma radiatum , Keinw. (G u n t h. 1. eit* p. 243). 

I obtained an interesting variety of this species near Moulmein, 
between brushwood on tho ground. 

The body is remarkably strongly comprossod and the head flat- 
tened, and depressed. Total longth 32 inches, of which the tail is 6 
inches ; scales in 1 9 rows, those of tho anterior half of the body 
almost perfectly smooth, on the posterior half sharply keeled, with 
the exception of the two outer rows on each side ; ventrals 257, 
anal entire, subcaudals 100 ; shields of the head regular ; tho ante- 
ocular and hinder end of the loreal are distinctly granular. Colour 
light leaden groy above, brown on the head, yellowish white below 
on the anterior part of th^ bod/, leaden groy on the posterior, and 
Whitish on the tail ; the four longitudinal dorsal black bauds begin 
on the posterior part of the neck and disappear in half the length 
of the body ; the short longitudinal streaks on the sides, along the 
base of the ventrals, begin , immediately behind the base of tho 
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tympanoid cross streak ; sides of the body marked with indistinct 
vertically elongated whitish spots, margined with dark, and continu- 
ing up to the anal region, but disappearing on the tail. 

44. Compaosoma melanurum , S e h 1 e g. (ft u n t h. 1 cit. p. 244). 

A fine specimen measuring 55 inches (of which tail is only 7 inch ) 

was collected by Mr. Homfray on the Andaman islands. The 
general c olour is uniform brUwn with some interrupted dark bands on 
tho anterior half of the body, the posterior half of which is uniform 
blackish brown ; throat pale 3 ullowish ; no trace of a dorsal longi- 
tudinal hand is present The single large ante- and tho two 
small post-oculars are granulatod, tho formor more distinctly than 
tho hit tor ; tho temporals are 2 4-3, much oJongalcd; tho other 
shields of the hoad and tho mm kings on the sides of the head nor- 
mal. Scales in 19 ro'ws, elongntoly ihombic, the dorsal ones strong- 
ly keelod, the throe outer rows one each side almost peifoctly 
smooth ; ventrals 235 , anal entire, subcaudals 60, tip of tail trun- 
cato, having been apparently once slightly injured. 

45. Compaosoma sevufasaufa, B1 y th, sp. PI. XI, Fig. 2. 

Platyce-ps srmifabcmtu B 1 y t li, Journ. Aaiat. 6oc. B., 1801, vol. XXIX, 
p. 114. — G u n t h, loe cit p 237 

Colubei id., apud T h e o b a 1 cl, Cat. of Ropt. Aaiat. Soc. B , 1868, p 62. 

A young but perfect spocimen was obtained by my collector in the 
lower hills about Subathoo, south of Simla ; it measures 11 J inches, 
of which the tail is three ; scales smooth, in 19 rows, each ^ r ith two 
minute apical grooves. Hoad distinct from nock, large and remark- 
ably depressed; rostral broad at the base, deeply fhdonted, only 
half ns wide above than at its base, rounded and reaching to tho top 
of the hoad , anterior trontals about two thirds the size of the pos- 
terior ; vortjpal five-sided, straight in front, with concave sides and 
a rectangle posteriorly, the two sides forming it being the shortest ; 
eupraorbitals large and obtusely pbinted*in front, a little shorter 
than the vertioal ; occipitals very large, each about one-third longer 
and in proportion also broader than th<j vertical ; nostril between 
two rathor large nasals ; loreal moderate with the lower hind angle 
pointed ; two ontooculars, tho upper large a reaching to tho top of the 
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head and touching the vertical, the lower small, being strictly speak- 
ing only a detached portion of the third upper labial ; postoculars 
two on the left side, upper larger tljan tho lower (this appearing to be 
the normal stato), three on tho right ono, tho upper posterior edge 
of the sixth (or fifth) upper labial being dotachod from the rest ; 9 
upper labials, of which the fifth and sixth on either side enter the 
orbit, but it seems as if the third and |purth small shields should 
form together one, the third upper labial. Scalos of the tail 
broadly hexagonal ; vontrals 211; anal largo, bifid ; subeau- 
dals 119. The first pair of lower labials forms a suture ; two pairs 
of chin shields, tlio liinder slightly longer and modoratoly diverg- 
ing. 

Above, head brownish, with somo dark markings on tho occi- 
pitnis ; the roht of tlio body olive grey, with numerous short, 
rather broad blackish tiansvorbo bands, interrupted on the sides 
and alternating with lateral spots ; all the dark markings disappear 
on the posterior two-fifths of the total longtli ; pro- and post-oculars 
yellowish, a small daik, somewhat oblique spot below the ©yo. 
Below, uniform whitish throughout, with a slight dusky tingo ; most 
of the ventrals have a small black spot at tho base, at least as 
far as the upper black marluugs evtond. 

The form and general distribution of the largish shields of the 
head, tho depressed, flattened head, numerous rows of scalos, and 
the poculiar coloration of young specimens, all indicate tho generic 
identity of the prosent specios w lfcli Comptosimuty as has boon sug- 
gested to me by Dr. Jordon, alter lio had examined B 1 y th*s 
original specimen, though this is not so perfect us tlio one here 
described. 

* 

46. Comptowma XTodysonty Gunther, (1. cit. p 246). 

Three specimens of thiR species wore obtained by my collector in 
the lower hills to tho Bouth of Simla. In all of them the scales 
are elongantly hexagonal, but # become considerably broader on the 
posterior part of the body. • 

a — Full grown; 63£ finches, of which the tail measures 13J 
inches; \entrals 238, subcaudals #90; scalos of the back dis- 
tinctly though not very^ prominently keeled, each with two 
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apioftl grooves; eight upper labials, the fourth and fifth enter 
tho orbit, and of the tliird the upper hinder angle is detached and 
forms a small lower anteocular ; uniform olive above, pale yellowish 
below and on the upper labials ; some of tho ventrals partially black- 
ish near their bases, as recorded by Gunther. 

b . andc, — These are two young specimens, measuring respectively 
16} (of which tail 3}) and 14} (of wliich tail 2}) inches; in both 
tho ventrals are 244, and tho subcaudals 85 and 89 respectively. 
The scales aro smooth, only in somo parts on tho posterior body 
scarcely perceptibly keeled, all with minute apical grooves. In h the 
shields of the head are perfectly regular, as described byGun- 
t h o r, tbroo upper labials entor tho orbit ; in c, the posterior por- 
tion of tho third uppor labial is detached forming, as in the old 
specimen, a small lowor antoocnlar, and moreover tho large anteocu- 
lar extends so far to tho top of tlio head that it touches the vertical. 
The colour of both young specimens above is a pale olive grey 
with a dark blotch on the top of tlio head, extending over the 
vortical and tho occipital s ; the middlo of the back is marked 
with numerous, rather wido blackish cross bands soparatod by in- 
terspaces of equal width, they boconio gradually obsolete on the tail ; 
sides of the body densely reticulated with black ; all ventrals more 
or loss distinctly edged with dark, the larger basal spots being very 
conspicuous throughout ; subcaudals uniform yellowish white. 


47, Tropidotiotii8 quincunctiatus. Sc hi eg. * 

(G u )L t h. 1. eit. p. 260). 

Trap. Tytb'ri, iJl y t h, lourn. Asiat. Soc., Bengal, 1863, XXXIT, p. 88. 

^ Tnp. sbnolatus , B 1 y t h, apud Theobald, Cat. Bept. Asiat. Soc. Mas.. 
1868, p. 65. 

Not common about Moulmoin and to tho south of it. One specimen 
measured 23J inches of which the tail was only 1*4 inches; the black 
Bpots are at the neck in 5, round v the middle of the body in 6 
longitudinal sories. 

On tho Andamans the spocies is also very common and attains a 
length of 40 inches, the tailbajng sometimes more than one third, in 
other specimens, however, scarcely more thanjme fourth of the total 
4 . v 
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length. All the Andaman specimens aro generally dark brown, and 
have on the back of the fore part of the body two longitudinal black 
bands edged with whilish, and a pale band is also noticed on either 
side of the body ; the three median* rows of black spots arc more or 
loss confluent; on the posterior part of tho body the longitudinal 
bands become obsolete, and tlio 5 rows of spots aro vory distinctly 
traceable. The subcaudals vary from 60 to 90, and tho vontrals from 
125 to 150. Tho Andaman variety lias rotoivod on account of its 
peculiar coloration a now name by B 1 yd h. Tho spocimon described 
by Mr. T h o o b a 1 d as T. * tnolatus, 111 y t li, is tv) all appoaranee 
tho same as tho one 1 published by 11 1 y t li under the name Tyllen . 
13 1 y t h bad fust affixed tho former n.uno to the Museum label, 
but in writing his note about tho snako, or during the pross of 
tho paper, ho appears to havo changed tho specific* namo into 
Tyilet t. It as already nolle oil, < cri airily only a variety ot quint anc- 
tiatui» y and I have ot^cr specimens from tho Andamans which per- 
fectly agree with tho t^pc, having the longitudinal bands obsolete, 
and again others which aio almost uniform brown, having tho dark 
spots nearly quite obsolete. Tho streaks below and posterior to tho 

4 

eye are never absent. 

18 Tropidonolui sfolatm , Linn. (Ount li. 1. cit. p. 266). 

Common about Moulrnoin and nt Amherst. In sovoral specimens 
the longitudinal bands weio^on the front part of the body indistinct, 
and tho posterior edges of the* supraorbital**, occipital# and of the 
vortic ol were spotted with blue k. • 

49. I\ opidonofus platytepv, 13 1 y f h, (Gunther, loo. oit. 
p. 264). 

Zanmns hiwn.lfiya.nus, Stein d acli nor, 1867, Verhandl. zool. bot # 
Gescllscli , Wien, XVII, p. 613 pi XIII, 1 3. 

I obtained lately through my collector three specimens of this 
species from the Kulu vally. Ono is injured, it is a young specimen, 
and has the whole of the opiderjous taken off. The snake then has 
a light bluish or leaden ^*©y colour, many scales with white specks 
and tho whole surface is checkered with black. 

Another specimen is a m maU 1 1 9 inches long of which tho tail is 
inches; ventral# 206, subcaudals 82, all scales with the excop- 

25 
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tion of the two outer rows on eithor side finely but very distinctly 
kooled. Sliiolds of tbo head regular, as noted by Gunther, 
loreol squarish but somewhat lon^or than high, temporals 1 + 1 + 2. 
Colour above dark brown, with an indistinct laterally compress- 
ed long elipticol mark on tho nock and two rows of small black- 
ish spots along tho dorsal line, disappearing altogether on the 
posterior half of tho body. A very distinct yollowisli streak from 
the rostrum along tho upper odgos of the upper lubials is margin od 
with black on either side and disappears on the sides of the nook 
which has, however, at its buso another short whito streak traee- 
ablo. llelow yellowish, all over finely mottled with a dusky green 
and with anothor more distinct blackish band on each side ; a coral 
red band runs along tho basos of tho vential sliields, and separates 
the upper brown from the lowor yellow coloration. 

A third specimen is a female ; the scales are almost quito smooth, 
only those of tho middlo four rows show very^ndistinet traces of 
koels ; total longth 20 inchos of w r hi<h the tail is b inches, ventrals 
203, subcaiulals 8G ; the loreal is on both sides untied u ith the pos- 
terior nasal ; toinporals and all other sliields normal, as in the pre- 
vious apocimon. Colour light brown above, with a distinct lateral- 
ly compressed oliptical mark on the neck, beginning with a biuglo 
black lino on tho suture of tho occipitals ; sever*! rows of small 
blackish dots on the anterior part of the body ; tho whito black 
odged stroak on the sido of the head distinct, below uniform yel- 
lowish white with a dark lino on oach side, and a very faint trace 
of reddish along the bases of the ventrals. *• 

The examination of these specimens appears to indicate that in 
this species the males have often tho scales more distinctly keeled 
than tho females. That the lorool is united in tho female to the 
post nasal is most likely only accidental ; similar cases of tho head 
shields becoming confluent are by no means rare in other Conu- 
Buux®. The male seems to be darker in coloration and with a 
more distinct coral red lateral band’, than it is in the female.’ The 
species does not appear to be common, but it occurs almost through- 
out the Central and North West Hymala^as, Dr. Jerdon hav- 
ing obtained it also in Cashmir. There can be no doubt that 
Bteindachnort Zamenis is identical with T. plat y ceps, his 
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three specimens were all females with nearly quite smooth sralos, 
and from the same locality as those noted above. 

Fum. DjENDAormn/K. 

50. OonyoBoma axycephahtm , Boio, (G u n t h, 1. cit. p. 294). 

This species is not uncommon in the forests of the Andamans, 

it is generally seen on bullies near brackish water crooks, and is 
always ready to take the water, like a Tragop*. It also occurs at the 
Nicobars. The colour alune has a bluish tinge in some spocimons, 
while the dark eye-streak is sometimes scarcoly tfaceable; the lower 
parts are pale green, all the ventral* have the front odgings white, 
and their lateral angles arc also marked by a polo whitish line. 
The rostral usually reaches to I ho top of the head and tho anterior 
frontals oro obtusely angular and narrow in front. A young specimen 
from Port Mount measures 30 £ inches, of which the tail iN 7$ ; 
vontrals 211, subcaudals 145 

51. Dcndrophi* pxeta , G m. (Gun th., 1 cit. p. 297). 

Tho bronze colouring alluded to by Q u n 1 li o r chiefly rofors 
to the epidermis, which is especially in specimens preserved for Homo 
time m spirit rather opaque*, the scales below it are bluish. Not 
unusually there are ten upper labials present instead of nine. In 
two specimens, obtained south of Moulmein, the lower lateral black 
etripo is very distinct, the upper faint, though it begins os a broad 
black band posterior to the eye, and is also marked in Iron! of it, 
while on tho contrary, the lower strip begins to be distinct only on 
tho posterior portion of tho neck and from there extends backward 
This species is oUo < onimou ut tho Nicobars and Andamans ; the 
insular variety is always beautifully bright yellowish green during 
life, each dorsal scalo is on the posterior hall blockish, the cuticle 
on tho adjoining six rows of elongated scales bronze brown, and the 
scales are more or less margiatd with block ; the outer series of 
larger scales and all tjio voiftrals are yellowish green, tho latter 
with a slight bluish tinge. The ante and post-oculars are yellow, 
the black eye streak is^ rather tlun, and in Nicobar specimens 
broken up into spots on the side of the throat ; in some Andaman 

# Of other Detulropjcida and allied genera as well. 

# % 
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specimens it nearly entirely disappears on tlio throat, and there 
is no trace of it on the side of the body. ^ 

62. Dendrophs caudilineata , Or ay, fOunth., 1 , cit. p. 297). 

In a live specimen obtained at Penang, thore are on tho anterior 
half of the body six narrow bhn k dorsal stripes beginning behind 
the neck, but as the epidermis is much opaque here, tliey are not 
very distinclly perceptible Jti tho middle of tho body one stripe on 
oithorsidoof tho two median dorsal one-* becomes obsolete, and only 
four stiq>es continue up to tho tail ; the two lateral bands on each 
side are throughout distant, tlic low or is much bioadur than the 
upper. 

On no part of the body are there more than thirteen series of 
scales, (on the pnbt'uior only eleven). This is exactly the number 
observed on two Penang specimens by C a n t o r (vide Journal 
Asiatic Society, Bengal, vol. XVI, p. 933), while Gunther 
gives u fiftoon rows,” which may either lie a mistake, or possibly 
the Borneo specimens possess fifteen rows, for G anther's 
description may have been taken from them, there being no Penang 
specimen recordnd in the British Museum Catalogue. Having 
alluded to the accurate description of Ih Cantor, I hardly need 
to remark that there can be no doubt of tin identity of the species 
with the one recorded bv G u nth e r. 

68. Chry^optlca tuna fa , 8 li a w, (G u n t h , 1. cit p 298). 

The tar. a of Gunt her is common on Ponang. A vertebral 
sorios <»‘f spots occurs in all specimens, each spot being formed of 
threo or four (or more) scales which are of a beautiful coral red in 
the live suake,' but bet omo 3 ellow in spirit. In one spoeimen, the 
right loroal is on the left sido united with its next posterior frontal, 
the other shields are normal , such abnormities in tho arrangement 
of the shields of the head, differing on the two sides, are extremely 
common. In all specimens the veiterols have a narrow blackish 
edge, except those on the throat rind for a short distance beyond, 
the last two in front of the anus ore usually bifid. The jnnxilary 
teeth are all nearly equal, the last is often scarcely larger than the 
others, but in twp apparently male specimens I have observed th$ 
2nd and 4th anterioi tooth to be distinftljr larger than the rest. 
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As regards the habits of this snahse, there seems to me to be 
a great deal of truth in Cantor's statement, that it is moro fre- 
quently found on the ground betaken grass than on trees. I have 
•myself caught on the Penang hill several specimens, all in grabs or 
between low bushes along the edge of the foot path. Only once I 
saw a specimen on a bush, though not high up, but there can b© 
little doubt that tho snake makes also uinple use of its eminont 
adaptness for movements on the trees. It is romarkablo that this 
species booms to food almost exclusively upon species of GeckotidjH, 
six specimens that I have examined at Penang all had parts of 
them in their stomach. 

54. Chryxoprfea rubrsetns, Gray, (O u n t h., loo. oil p. 299). 

I obtained a single specimen on l’enang hill ; it appears to bo 
raro. It has 15 rows of b( ales on which the apical grooves ore 
scarcely traeeablo. The shields of tho head are normal, tho vortical 
ronuukably narrow, tho posterior two-thirds of its length with con- 
cave sides , tho occipitttls aro largo and with narrow obtuse onds 
posteriorly, 

Tho ground colour of the snake is a palo ashy grey, all over very 
minutoly checkered with brown and white ; some ot tho scalos of 
the vertebral serios have larger biown blotches, forming oil the 
posterior half of tho body an interrupted vertebral ^orios ; the 
posterior part of tlio hoad and nock are distinctly riifoug brown. 
A pole streak runs along tho median suture of tho two pairs 
of frontals, auothor whitish streak runs from behind tho eye poste- 
riorly, bounded above ailfl below with a brownish gfrnak, a longi- 
tudinal brown streak occupios tho raiddlo of tho neck; tho rest of 
the head above is checkered and marbled with minute white dots 
and brown streaks ; the upper labials are white, partially marked 
with brown dots ; the lower parts of tho hoad also white with minute 
brown specks. The thront is in the live snake of a beautiful yollow, 
this colour fading gradually until in about ono-third the anterior 
length of^he body it has changed to greyish brown ; tho parts below 
have a more distinct brqwn tinge thih above, where it is more 
grey. Total length 28|, of which the tail is Scinches; ventral# 
196, analbiM, suboaudals # l36 pairs. 
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Fam.» PsAMMomiixE. 

65. Psammophu condanurus, M o r r , (O li n t h., 1. cit. p. 291). 

IUrm, Thoobald, Journ. Linn. S<*3 , Zool. 1867, vol. X., Oat. Barm. Ropt. v 
extinct, p. 43. i 

rhayrea isabrthna, T heob., ibidem, and Oatal. Kept. Aaiat. Soc Bengal, 
p, 51. 

Tito liend in this snako olongatoly oval, obtusely roundod in 
front, distinct from nook in young specimens, hut a littlo less so 
in full grown onefl ; stales in 17 rows, smooth, lanceolate, # those of 
the two lust rows on oath' side rather largor and sub-quadrangular. 
Tito rostral shield often reaches to the uppor surfaeo of tho head, 
and is posteriorly broadly rounded. The nostril is, in all speci- 
mens which I liavo examined, in one long shield ; it is situated 
almost centrally and a distinct slit divides tho lower portion of the 
nostril, but the upper is entire, though generally a faint grooto 
extends from tho nostril to the upper margin of the shiold. 

Tho fourth and last maxillary teeth are remarkably strongly 
enlarged and grooved at tho outor bases, the latter is enclosed in a 
special pouch. Sometimes tho two small tooth between the first 
and fourth are baioly traceable. 

I ha vo received several specimens of this spocies through my 
collector from tho sub- Hvmul avail hills south of Simla (between 2 
and 5,000 foot \ and judging from these, tho snake does not appear 
to be locally raro. The coloration is in all very much like that of a 
Pegu specimen presented by Mr. Theobald to the Asiatio 
Society Museum, afcd differs considerably from that recorded by 
Dr. Gunther. # 

Above, isabellme brown, little darker in young than in old 
specimens. A median yellowish streak runs from the base of the 
rostral shield along tho suture of tho two pairs of frontuls, divides 
at the base of tho posterior frontals, the two branches continuing 
in Hubparallel undulating lines to the end of tho oecpitals, enclosing 
two or three irrogular yellowish spfcts, or # a short streak, and then 
extending along the whole of the dorsal region of the body,Jjeeoming, 
however, obsolete at the u£por base of the tail. A second yellowish 

* I cannot see to which scales of tho body Mr. Theobald refers, when 
be calls them “ hexagonal,” • ^ 
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band originates at the top of the rostraj. sliield, continues on either 
side along the supraciliary edge, and up to the tip of the tail ; these 
two lateral bands are broader than the dorsal onos. A third broad 
band begins at the base of tho rostral sliiold includes the uppor labials 
and also extends the whole length of the body to tho tip of tho 
tail ; those two bands are tho widest, and oach occupies the base of 
the ventrals and half the width of the adjoining scale, it is below 
bounded by a black line which becomes first apparent on tlio 
posterior part of the nock. All tho other yellowish bands noted 
above aro also block margined. 

Below, uniform follow isli or whitish, sometimos with a faint 
bluish tinge. 


Fam. DiiYormojE. 

66 Trayops fionlicinciuh , Gunt h., (1. cit. p 301). 

There are in this species slight variations to be observed in tho 
arrangement of the shields, &t. One, oi both, anterior points of 
the anterior frontuls touching the nasal aro occasionally detached. 
The so-called detached portions of the anterior uppor labials do 
not as a rule correspond in number and position with the true 
upper labials ; the latter vary in number from 6-8, each of tho two 
last ones being sometimes (though not commonly) divided into two. 

When alive, the colour is grass groon w ith a yellowish tingo 
especially on the forepart of the body and a slight bluiph lingo 
along tho whole of the under side, except the chin which is white. 
Theobald, (Joum. Lin f$oc. Zool. vol. X,) Says that the colour 
is “bronze brown” which J never observed, in tho live snake at 
least; it may be local and icier to very old specimens, or such in 
spirit. It is a true brackish water species ; I found it abundant on 
the bushes near tho mouth of tho Moulmein river subject to the 
influence of the tide. It is as readily seen diving and swimming in 
the water, as climbing up a high bush or tree, and hiding itself 
in the green foliage. It # alwa>% takes refuge in the water when 
attacked.' * 

My largest gpociinen is 35 inches long, and has 202 ventrals 
and 142 subcaudals ; these numbers aro slightly in excess of those 
recorded by Gunther. # 
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Fam. Ditsasii),*. 

57. Dipsos hexagonotW) B 1 y t h, Pl. XI, Fig. 4. 

LUm, B 1 y t h, Journ. Asiafc. Sop. Bengal, XXI 7, p. 360; Gunther, 

1. cit. p. 311. 

Body Blender, laterally very much < ompressed, tail roundish; scales 
smooth, in from 17-21 series (according to age,) those of the ver- 
tohral series hexagonal and conspb uously onlargod, ventrals 250-270, 
anal bifid, subcaudals 120-140. Head very large as compared with 
the slondor body, moderately convex above ; rostral broader than 
high, scarcely roar lung to the top of the head ; anterior frontuls half 
the size of the posteiior, obtusely rounded in front, vertical moder- 
ate, pentagonal, with coin jvo sides, broudor posteriorly than ante-** 
riorly, the hinder sides forming a rectangle ; supraciliarios largo, as 
long as the vertical and each as broad as tho latter near its poste- 
rior end; occipitals largo irregularly pontagonul, the latordi front 
angle of each just touching the upper powtocular, Nostril rather 
largo bot\* eon two nasuls, loroal squarish, narrower ubove and 
somewhat higher, than long ; one large preocuhir, reaching to the 
top of the head, but not extending to the vertical; eye \or y largo 
and prominent , ho subcqual postoiulars, tho louver a little smaller 
than the upper. Upper labials 8, low, third, fourth and fifth enter 
tlm orbit; temporals small usually 3 + 3 + 3 or 4, sometimes 2 + 
3+4, occasionally nith small portions detached from ^various 
shields ; very often there are two pairs of moderately onlargod 
shields behind tho occipitals. Lower labials 10-11, the first pair 
forms a suture, tho 7th -9th are the largest ; two pairs of Enlarged 
chin shields, the first is tho larger and forms a suture, the shields 
of the second pair are diverging and usually separated by a few 
smaller shields. 

General Colour a beautiful coral red, above and below, head with 
a groonisfi smaragdino tinge above, a small black spot on eaoh of 
the occipitals appears constant, some have a similar black dot on 
tho vertical, or a short modian streak on tho anterior half of it ; 
again others have a short lateral streak on each of the occipitals ; on 
the upper labials and below white ; body above marked with very 
numerous transverse blackish slightly undulating bands, separated 
by equally broad interspaces and laterally extending down to the 
vonijral shields, * ° 
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I hare lately obtained a beautiful small specimen of this species 
through Mr. Homfray from Port Blair, Andaman islands, and I 
think there .can be little doubt of its being distinct from D . bubalina, 
fZ 1 e i n. The size of the head with its short broad snout, and the 
form of the vertical readily distinguish it from this last. My speci- 
men is only 11| inches, of which the tail is 2J,the scales are 
perfectly smooth, on nock in 17, near the middle of the body in 
1 9 series, ihe coloration perfectly agroos with that recorded by 
Blyth. 

In the Asiatic Society’s collection, there are four spocimons, all 
rather bleached, the rod colour having changed into a dull reddish 
grey ; they are all from the Andamans (see Mouat’s Advontirres and 
Researches among the Andaman Islanders, 1 863, p. 366) The largest 
specimen measures 18 inches of which the tail is 3J, scales smooth 
in 21 rows, ventral 267, euboaudals 126; in another spocimeu, 17 
inches long, there are vory minute apical grooves perceptible on tho 
middle rows of scales ; it is possible that in tho moro adult snake, 
the apical grooves are better devoloped, though the species does not 
seem to grow to a very largo sizo. 

With regard to B 1 y t h 9 s I), mgromargmata , Theobald 
airoady observes (Cat. Kept. Mus. Asiat. Soc , 1868, p 61) that its 
identity with D. bulahna is doubtful, and such certainly appears to 
be the case. The Khasi type spocimen seems to be more slender, 
with a more distinct elongated head, and with markedly elongated 
pointed scales without apical grooves. Typical specimens of lubahna 
must be examined in or<j^r to decide the question, for in every other 
respect both species, no doubt, aro very closely alhedk 

58. Dipsos multifasciata , Blyth, PI. XI, fig. 6. 

(G un t h., L cit. p. 313). 

A very fine specimen of this species has been obtained by my, 
collector in the hills about Siml^; it measures 39£ inches of which 
the tail is 7 b ; scales smooth in 21 rows, those of the vortebral series 
conspicuously larger than others, most of which possess a very mi- 
nute subapical groove; ventrals 248, anal large, semilunar entire, 
subcaudals 106, The shields of the head are regular and quite simi- 
larly distributed as those of J>t trigonata ; but the head itself appears 
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to bo a littlo longer than in that species. In the figured specimen the 
nasals ore markedly long, and the loreal touches on both sides the 
orbit with its posterior lower angle, reducing the anterior anteocu- 
lar to a considerably smal}. size ; this is, however, evidently not th^ 
rule, for in B 1 y t h ’ s original specimen, the loreal is of a normal 
shape, though the postenor lower angle is greatly prolonged ; 
on the right side it does not reach the orbit, on the left it does, 
howover, touch it ; on the right side there is only one temporal, on 
the loft two narrow ones, touching the two postoculars. 

General colour light brown above, with a dorsal series of black 
irrogular spots, single on the neck, double and obliquely placed 
on the body ; the sides aro markod with short black bands which 
in position altornate with the dorsal spots, and in addition to those 
there are small black dots at tlio base of the ventrals, each 
again corresponding to ono dorsal spot. In 13 1 y t h ’ s original 
specimen which is a young one, the interspaces betweon the dorsal 
bluck spots aro yollo wish white, which colour seems to disappear 
With age. Hoad marbled with black alxivo, with two not very 
clearly defined subparallul blackish bauds on the occipitals, one 
single median on the neck, and ono ov tending from the o} o towards 
and across the angle of the mouth ; the sutures betweon the upper 
labials and parts of tho lowor lnbiuls are black. Lower paits 
groenisb white, all ventrals minutely freckled with black, and each 
with one irrogular larger blac k spot on either sido. 

The coloration of this specie i appears sufficiently characteristic 
to distinguish it from D. trigonata , in whic^the lateral bands are 
confluent with 1 the dorsal, or in fact the latter only extend partially 
to tho sidos; but I cannot see what difference there oxists between 
muUifoHcialo and D. Ceylonemia , Gunt h., (1. cit. p. 814) ; the 
coloration of both seems almost identical, only in the latter species 
the head^ is apparently shorter, and the preocular larger, almost 
reaching to the vertical. * 

‘ Fam . LrooDONimra. 

59* Lycodoto atriatu* Shaw. (G ii h., 1. cit. p. 318). 

One specimen, obtained by my collector inihe lower hills about 
Simla, measures 15 J inches, of which "the tail is 3£ ; ventrals 182, 
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suboaudalfi 57 ; anterior frontals narrowly truncated in front and be- 
coming gradually wider posteriorly ; vertic al as long as broad anteri- 
orly, occipitals about ono- fourth fynger ; other shields normal. Co- 
lour above blockish brown, with an indistinc t collar, and 58 broad- 
ish yellowish white cross bands irregularly divided and oonneetod 
with oach other on tlio sides ; the scales of the tail are broadly 
hexagonal, there are iivo undulating whitish longitudinal bunds on 
it, the middle one js made up of some huger spots Chin, especially 
in front, and the subcaudals mottled groyiali, tlie rest, below, yellow- 
ish white; each \entral and subuiudol willi a distinct black spot 
at its base. 

This is, 1 believe, the ilrst refolded specimen of this species from 
the North AVest Himalayas^ and others will no doubt ulso be found; 
it appears to be common in South India, and was supposed to be 
peculiar to tlio Peninsula. In llus s el’ s figure, the transverse 
dorsal bands are somewhat wider and h ss mimeious than they are 
in the Himalayan specimen, but thorn is no Other <liti<*r once between 
the tw o. 

00. Lycodon au/tcus, L i n u. ((i u nth, 1. (it. p. .‘HO), 

Xinoyclti s uuirolnr, R o 1 n., '1' Ji o ob., ex paitu, Hpocimen < l , quoted fio.li tlio 
Andamans, Cat. Kept. Asiul Soc. Museum, p. Gi 

Tytleria hinouics, T li o o b U 1 d, (tvf»o) ibidem, p 56. 

* „ „ „ Juurn. Lina. Hoc., Zool. voJ. X, ex- 

tract, Cut. Burmese Reptiles, p lib 

In liis Catalogue) of Koptilos in the Asiatic Society’s Museum, 
which was written in 18G5, but unfortunately not published till 1858, 
Mr. Theobald placed one full grown unh olored Andaman 
specimen under XnnOpvlfut nutcolor and another still huger uuioo- 
loured specimen, also from the Andamans, he culled TytUna hypri~ 
r It in aides ; this last is opparontly the same which B 1 y t h in Jour- 
nal Asiatic Society, Bengal, 1850, vol., XXIX, p. 110 quotes as 
“ Lycodon aultcus , (L.) Uniformly coloured variety.” 

I have examined botis the specimens, and there can be no doubt 
as to their identity with Lycodon aulkw. The poculiar depressed 
head with a broad flat bjiout is alluded to by Mr. Theobald 

# This evidently iSto accidental mistako ; tbe snake rcaerob W in its uniform 
colour to X, unicolor, and AL\ T li o o b a 1 d, when noting it, evidently 
omitted to take it out of the bottle. 
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in his reference to the similarity of this snake with Hyprirkina, 
though I don’t think that there really exists such a particularly 
groat similarity between both. Among the 50 or 60 specimens of 
Lycodon aulicue which I saw, and of which I received numerous 
specimens from the Andamans and Nicobars, I found a good deal 
of variation (though no essential ones) among the shields of the 
head. In some specimens only the third and fourth upper labials 
enter the orbit, in others tho fourth and fifth, but as a rule 
all tlireo enter the orbit. I novor found more than one elongat- 
ed loroal and one anteociftar, but thore are either two or three 
postoculars, and the differences often occur in one and the same 
specimen on the two sides of the head. The temporal shields are 
usually quite similar to the other scales, generally thore are two 
in oontaot with the postoculars, and the upper one is somowhat 
more elongated than the lower. Sometimes the upper is confluent 
with the occipitals, as likewise one or two shields following it ; in 
other specimens again; the lower first temporal seems to ha'v e bo- 
come obsolete or confluent with tho adjoining labials ; in both 
theso cases, thero is only one temporal in contact with the postocu- 
lars, and these differences are again often to be observed on the two 
sides of the head of one and tho same specimen. There arc almost 
invariably nine upper and ten lower labials ; the first pair of the 
lattei forms a siiluro, followed by two pairs of elongated chin shield!, 
and the sixth lower labials are always the largest ; the anterior 
iron tala are always smaller than tho posterior &e., &c. * 

Comparing Mr. Theobald’ s description of Tytlena kypsirhi- 
noides, there is actually no difference in the structure of the snake 
from Z. aulictw , as Mr. Theobald himself, I believe, now admits. 
In the specimen referred to X. um color, there is only one temporal 
in contact with the postoculars. In both, the dentition is typical, 
each has an enlarged front fang, followed by small teeth in the 
maxillary. ( * 

Young specimens usually are variously mottled with yellowish 
and brown. Some of the Andaman specimens only possess numerous 
small brown speoks, the prevent colour being yellowish white, 
others are chiefly brown with large yellowish transverse bands ov 
blotches. 0 
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Full, or nearly full, grown specimens become uniform brown above, 
whitish below. The upper brown colour is distinctly defined from 
the lower white one at tho lateral angle of the vontrals. In one 
of my Nicobar specimens this angle is pure white, and more than 
the basal half of each ventral is ashy brown, the Bubcaudals are 
nearly all white. This same specimen has tho whole longth of the 
body a median *dorsal pule yellowish brown band, and one or two 
hardly conspicuous darker bands on either side. Howover, it must 
be remarked that this uniform colouring: is not always a sign of 
maturity ; it scorns to be rather local, Tor there are often largo 
specimens seon with various spots and blotches of brown and 
yellow. 

Stein dach nor (Novnra Kepi. p. 74) quotes L. aulicua from 
Java and from Amoy, which again indicates the re#ftion of the 
Nicobar to the Javacn Reptile fauna, and of both through the 
Andamans to Arracan and Burma. F i 1 z i n g e r appears to have 
favoured tho species aKo with a now numo, L. capucmm. 

* A 

61. Tetragonoaoma effrene, Cantor, ( rariat .) VL XI, Fig. 3, 
(Gt u n t h., 1 cit. p. 320). 

I have obtained a fino specimen of whut appears to bo an adult 
of this spoeios from Banca, but as it show's somo marked differences 
from the type, l have giveu a view of the huad and append a de- 
scription, in order to facilitate comparison. * 

Body slender, head depressed, distinct from nock, loiig, with 
abroad rounded snout. Scales smooth in 17 rows, those of tho back 
larger than at the sides, hexagonal or pentagonal ; t#tul length 31 J 
inches, of wliich tho tail is 6£", being very slender ; vontrals 223, 
anal bifid ; subcaudals 84. 

Rostral shield low, much broader than high, doeply indontod at the 
base, anterior frontals irregularly squarish, about one-third tho size 
of the postdKor ; vertical subtrigpnal, with convorgont sides which 
are, howover, somewhat iAogular and incline to form an angle near 
the posterior end ; supraorbitals of moderate size, shorter than 
vertical ; occipitals much linger than broad, obtusely and narrowly 
truncate behind ; upper labials 9, the first is the smallest, the second 
the largest, the third, fourth hnd fifth enter tho orbit ; the greater 
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part of tho second and the upper anterior edge of the third are in 
eontac t w with the posterior frontal , antoocular one, postoculars three 
on the right, two on the left ride, the lowest being united to the 
fifth labial ; temporals 2 + pL ; pupil large, vortical ; mental groove 
distinct; 9 lower labials, oac linearly corresponding to each upper, 
the first pair forms a long suture ; three pairs of chin shields, the first 
is divergent above, the last behind. * 

Colour deep bbnkisli brown above with some very minute white 
spot ks at the sides of tholieud and on the body ; uniform ruddy or 
dark brown below. The 9tth and sixth teeth in the upper jaw are 
imuh onhugod ; after a short gape they are followed bj T 12 smaller 
teeth, the next ones behind the fangs aio the snnilh st and they 
gradually hut slightly imroaso toward tlio posterior ond ; very 
uumorous sSfcall teeth on tlio palate, the third tooth on each side in 
the low or jaw is the luigesi. 

Comparing tho form of the head of our specimen with Gun- 
ther’s iigmo of t lie type, tho vertical is seen to he longer 
in the former and of a subln.inguhir shape, but time appears to 
t)o *ui int limit ion to pentugoual form; in the other shields tlioie is 
up essential ditfeieiuo The snout of our spot i men is decidedly 
miuh broader, hut 1 attnbute tins simply to (lie development of tho 
front fangs of the jaws, foi similar, or o\on groutor, vuimtions can b© 
obsoived in tho diffoienf stages of age in all tho LvionokTXDyU ; tho 
prooeulur is pluied a little higher in our specimen than in the 
typo. 

Dr. G ii n t li o r sins that in tho young typo spociinen there 
are eleven diitfnnl hufr eoloure d lings round the body and thil, but 
th it tho 1 bstorior be<omo obsolete witli age, only the thro© or four 
anterior ronmining a lsible. This last obsei \ ation evidently' refers to 
the only other known speumon of the species, Lyc. ophtmdes of 
File eke i, from Borneo), which Dr. G u n t h o r consider* iden- 
tical with the former. My spocimou t is 4J inches longer titan B 1 co- 
ke r’s type, and it may, therefore, not unreasonably bo supposed 
tlurt even the anterior rings booarne obsolete with advanced age ; and 
that such is actually the case, I have bu* very little doubt. I only 
need to recall what I have suid of the thrmges of coloration in old 
specimens of Lycodon mhcus ) the adult of .which is thoroughly unlike 
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the young one ! The change from variegated to uniform colouring 
in most of the Lycodonttd^e, as far as we know them when adult, 
is a romarkable fact which oommeiyds itself to further investigation 
by Herpetologists. I would have soaroely hesitatocl to describo tho 
above noted specimen under a now spocifio name, had I not soon 
those most romark^jble^liangos in coloration of Li/codon auheus, for 
tlioy appoor simply to repeat themselves m Tdt ayonosoma . 

Fam Pytuonidjb. 

G2. Python molurus y L i lin. (G u u tft., 1. eit. p. 331). 

In a young (1£ foot long) specimen from tho Wellesley Pro- 
vince, there arc on tho lcifc side 1 supra, 4 post-, 2 infra-, and 2 
ante-oculars ; on the right side only 1 infra-ocular ; similar abnormi- 
tioe boing very common in oilier snakes also. On each* side thoro 
are 11 upper labials, tho sixth’s plated below tho orhit, but nono 
entors it, the two lirst are provided with long pits ; 19 lower labials 
on each sido, narrow and long, of the first eight one h has above an 
irregular blackish spot, the second, third, fourth aud fifth are 
slightly impress* d but not dnoply pitted; tlio 12th and 13th low 
labials each also has a blac k spot, and tho largo blue lush blotch begins 
on one side on tho 1 ltli, on tho other on 1 5th labial The number of 
scales round the body w'ft s in several male specimens nearly nor- 
mal, 65, as statod by Gunther, but of six specimens which I 
have examined, scan ely in two were the number of shields anti 
scales on the head porfo< tlj similar and equally numerous. This 
species is certainly less frequent in the Malayan. peninsula than fho 
next, but I have sebn several specimens obtained iij tho Wellosley 
province. 

63. Python retirulatus , fichneid (G u n t h., 1. <*it. p« 330)* 

Blyth (Journal, Asiatic Society Tb, XV, 1816, p. 877) was 
correct in supposing that it is this species which o< c nrs on the Nieo- 
bars. I haVe lately obtained fram Cnmorta one specimen measur- 
ing 110 inches, of which the tail is 14 inches ; scales round the 
♦body in* 72 series, Yontrals 323, some of the before last bifid, last 
entire semilunar ; subcauflals 98. Behind the posterior frontals 
there is one pair of larri|h shields, followed liy two other pairs, in 
one line, the inner smaller*tlfiin the outer, then comes the vertical } 
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three loreals, two smaller superseding along lower one ; three ante- 
oculars, one large superseding two small ones, a single labial below 
llie orbit. The five first upper 1/ibials are deeply pitted on either 
side, and of the lower labials the 9th — 13th are pitted. Coloration 
typical, as in Malayan specimens. 

F(tm. U oma L orsiD m . 

64. Ht/p&v Inna plumhm, 13 o i e, (G u n t h o r, 1. fit. p. 280). 

A specimen from the Irravadi river near Mandaley measures 17 

inches, the head being j B d inch., and tlio tail 2| inches; vontrals 122 
of which the lust two are bifid, sub(*audals 33 ; tho anterior frontal 
is fully two-thirds tho w idth of both tho posterior, oecipitala obtusely 
pointed behind ; ecu h anterior c bin-shield fully one- third longor than 
one postoiior. Colour abovo and on the front of tho chin slightly 
extending backward, leaden grey, below albescent yellowish with a 
median brownish lino on tho low or ptort of the body extending to 
tho subcttudflls, whore it is as usually most distinct. Other 
specimens from Moulmoin don’t differ from Gunther’s and 
Thoobald’s account of the snako. 

65. Cerhtus / Jtt/ n chops, 8 ( h n o i d. (G ii n t h., 1. eit. p. 279). 

This is a very common species about Amhorst, occurring in 

brackish and in puro sea water together with Hipisles hydnnm ; but 
unlik^this last, it goos far inland, and haunts with equal forocity 
after fish &t\, m fresh water jjooIs, &c. One half grown speci- 
men from Amherst, measured 27 inches, the toil being 4 6 finches* 
it has hot* 'only £ 44 vontrals, but 64 subcaudals. Scolos always in 25 
rows. Ttie largest specimens measures 50 inches. All specimens are 
above greenish grey, when young with numerous blackish cross 
bands above, and, below, sometimes almost wholly black with only a 
few whitish or pale blotches ; with age tho upper cross bands become 
loss distinct, being partially broken up into spots, until they dis- 
appear ; a black strip begins on either hide at the snout, passes 
through the eye, touchos the angle of tho mouth and disappears on * 
the posterior part of the neck ; upper labials and sides of head pale. 

The number of upper labials soraetimesxises as high as 12 ; the 
last five being small and corresponding to only three superimposed 



207 


t H70.J Indian and Malayan Amphibia and Reptilia. 

shields represent the true labials ; all the upper os well as the 

lower labials, and all tin* shields of the head are finely granular. Tn 
a specimen from the Nancowry hinfen (Nit olmrs) then') are ton upper 
labials, the last two corresponding to onl> (me upper portion. ^his 
gpedinon is uniform dark greenish above, on the last tlivoo series or 
scales on hither side conspicuously yellowish; vent mis, to a great 
oxtpnt, and tho bubcuudals wholly black; llio black cyo streak in 
hardly perceptible; total length 2(5 inches, of which the tail is 4f 
inches, voutrals 152, suheaudals 53. 

A specimen from the Andamans measures 32^ inches, of which 
the tad is ot, being rnnmik.ihbv long ; tho duik < ross bunds above 
are rather distinct, and the w hole of tho lover purts is mostly 
him k ; Ihcic aio 1 1 uppei labials, the last four corresponding to 
only two ujipcr portions; xmtials lit), subcnudals 03. Another 
specimen i> quite wimlm, but linn a row ol* largo blackish spots on 
ea» h Mile ol the bod\, and a linirow central bla« k line along ^h© 
veutruls. 

00. Jl/pt s/o /ijnhtHU'i (’a n 1 K d u n t li , 1 (it p. 287) 

This is u \ erv cm ininmi hjmhich at the mouth of tho ^Moiilnmin 
river, c'peciulh near Amheisf , it lues nlinosl entirely upon ii*dj, 
and ma\ bo mid to bo rather a brn< kish Ilian a haft water inhabi- 
tant. Tho hugest specimen, 1 obtained, measured 22£ inches, 
of which the tail is only 1 ; \enti\ds 165, Mil* uudida 27 T 
have sotn about 50 livo specimens and all had the tail remark- 
ably short, the number of subcaudaK varying from 22-35, thy 
terminal s< ah* being ahwt}-* very stiong and conically produced ; 
the liuiulm of lows of scale's varied from 38 to 42. The supraor- 
bital is occasionally divided in two ; there are two pairs of chin 
shields, one behind the other in on© row, the two first uro largo, in 
contact with 4—5 broad labials, each second is only one-third of 
the length of one firot; souiotitnos a third pair of chin shields is 
indicated. * 

Young specimens often have a marked yellowish greon tinge ; 
older ones ore above dull greenish grey w ith 38 — 45 broad bluish 
black transverse bands, generally a little narrower than the inter- 
spaces ; the loyvor parts ur£ pale yellow ish and the* median poriiou of 
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tin* ventral** mostly tinged or finely checkered with dark grey. The 
snake in considered by I ho natives to be poisonous, though of course 
without any reason. ‘When placed on the ground it moves without 
difficult} and, as ]>r. Cant o r sa\s, does “not offer to bite,” hut 
when excited it is vers lien o, at tucking even*} tiling that comes near. 
ITuving been usHured b} the natives of the dangerous bite of this 
snake, 1 took, on leaving AiuhoiNt, tuolno sj)cuim«ns m in} boat, for 
the purposo of making some expoiiments dm mg a prolonged row up 
the river, in order to s< o v\ 1 1 c ' 1 1 h r the bite Mould hu\e any efleit 
upon iish or fowl, but in} men got m> ahumed that I had to kill the 
snakes. Theie ih, howt vor, no doubt that the species is harmless 

Cantona , Girard, (G u n t h e r, 1. cit. p. 277). 

E. D. Co p n ^Proe Acad. N. >S. Phil., 18W», p. dl2,) first ob- 
served Ihot lli/di odtpsas, P o t o r s, is ideuticul with Cantona, an 
option which is also endorsed by Hein li a r d t, and a compa- 
rison of Pete r s’ figure in Monalhsb llorlin Akad , 1 Ho 9, p. 270, 
fig. 1, leaves no doubt about it , the Pornoan species Ifi/drotlipsuH 
tlapijornus, Pole rs, also appears to bo tlio sume as Cant, /tongafa, 
in which ease, however, the former spec ilk* name will hu\e the 
priority. * 

67. Cantona Dayana, u. hj> , IM. XI, Fi" 5. 

llody long, slender, sulu} li mlrual, head not distinct from noc k> 
obtusely rounded in front. Scales smooth, elongately hexagonal' 
iu 1 1) series, ventral* 208, anal bifid, subcnudals 50, iu two rows. 
Rostral pentagonal, broad, deeply indented below, very * narrow 
alcove, Vith coix*n\e sides ; anterior frontal almost linear, in contact 
witli the rostral, little widening postenoil}, .separating tho two largo 
elongately quadrangular nasals, and scarcely longer than these ; pos- 
terior frontuls two, emh irregularly hexagonal, forming a short su- 
turo, und being in contact with tho anterior frontal, the nasal, loreol, 
pro- and aupru-oculars ; vertical la* ge six sided, with an ohtuso 
angle in front, with very slightly converging sides, posteriorly form* 
ing almost a roc tangle; occipital considerably longer than vertical, 
ohtuso and slightly diverging posteriorly? supraciliaries moderate. 
Five high upper labials, tho suture of the third and fourth is be- 
low the eye, but none enters the orbit*; loreal squarish a little 



1870.] Indian and Malayan Amphibia and ReptiHa, 200 

longer than high ; ono narrow hut high pro-ocular, roaching to tho 
top of tho head, and in contact with iho posterior frontal* ; two 
post-oculars, the lower one forming tho edge of ?lio orbit and joining 
the pre-ocular; temporal 1 -}- there being one conspicuously 
largo, second temporal behimltho first m contact witli tho occipital*. 
Light lower labials, the two first form a short suture aud are 
follow od by two pairs of Mibequal chin-shields. 

Oolmir above dull follow with numerous broad blifisli blink 
bands, separated on the bark by iuutowoi* interspaces, becoming 
rapidly wider at flin sides, and tho bhuk bands are obsolete before 
roath the vent nils ; on the posterior part of tho body some of 
the bands are confluent, and on the tail they even partially form 
rings, head with a yellow band across the posterior front als, dark 
outlie top v in< lading the n\ <><■), with a few" yellow spots on tho 
o( capitals and vortical; below uniform pule yellow with a dusky 
greenish tinge along the middle of the ventrals. 

There arc four teeth in each maxillary, the last is tho largest and 
indistinctly grooved ; on one side one small additional tooth is be- 
tween the tirst and sot ond, and another one between tin's and tho 
third. 

A single specimen was obtained by me near Amhorst at tho 
mouth of tho Moulmem rivor m brae lcisli water ; it moasurofl 30J 
inches of which tho tail is * In (*oloru.tiou and general habit it 
strongly resembles Jhpi v/cv hydrtnm, in loiupuuy of which it was 
procured, but it appears to be very rare. Captain G. 13. Fryer 
sent about ten fishermen for mo to w ork , they brought m one morning 
at least 00 specimens of Ifipnlen hydnnus and a great many Ceibcrm f 
but only a single* specimen of this now species I have groat plea- 
sure in naming it after my fnond, Surgeon F. i) a y, whose pleasant 
company made my short stay m the neighbourhood of Moulmoin 
quite as instructive, as it was a source of recreation and of pleasure. 

Fam. • 

68. JSanyurm earuleui, S c li n e i d. (G u n t h. L eit p. 343). 
A specimen obtained by Dr. D a y at liassein (Brit. Burma) 
measures 41 inches of whicH the tail is 5} inches ; ventrals 224, sub- 
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cnutluU 52 ; back crossed with 52 transverse oblique bands, indis- 
tinct on the neck, narrow along the vertebral series, but broad at 
the sides, some of them extending at their bage ovor the length of 
It- 4 scales, others being bifid, an 1 consequently narrow ; some of the 
vontmls with lateral dark sp >ts outlie posterior two-thirds of the 
body, aloug the central lino (Inn leered with dark, and curb of tho 
subcaudalg has a blackish spot near the centre. 

This species app< ar-» to bo very rare in Burma ; Mr. Theobald 
(Cat. Kept Bril. 13 ill mu, extract p. (>2, Jouru. Linn. Hoc. Zool. 
vol. X) observes that he never obtained it himself, neither in Pegu, 
nor in Tonassciim. 

(W. Qphwphttym cl r/>v, S < li l o g., PI \i, fig. 7 ; ((> u n t li., 1. eit 
p. :J41). 

Tho variety described by Mr. T h e o b a 1 d from Burma (Jour- 
nal Linn. Soc., Zool. vol. X, extract, p. GO) abo occurs on tho 
Andamans, but does not appear to bo common. Mr. Roop- 
storff obi amod noai Pori Blair a specimen of nearly six feet 
in length, it is unilorm oli\o brown above on tho anterior one 
fourtli of the body, then a number of distant 1rans\orso 
yellowish bands with blade edges beg m to appear, and continue 
up to the tul, whore each si Un has a yellowish centre with black 
edges, aud besides that there uro numerous narrow black bands 
on it Below, tho front part is uniform yellowish white, in tho 
iniddlo only a few von tials are bhuk edged, on tho posterior part 
ail the ventrols aud subcamlals uro luilf yellow Lli halt black. Tho 
thi'oe firsi* subcuudals, two about the middle, and one a little further 
on are entire, all others bifid. The poisonous gland is rather 
elongated and situated immediately behind the posterior angle of 
llu> eyo, extending to the iy inpanoid rogion. 

Considering the gonorul characters of this species, its form, colo- 
ration of tfeft adult, numbor of rows <jf sealoa and tho shields of tho 
head, there would hardly seom sufficient reason for separating it as 
a genus distinct from Naja, the only difference from the latter be- 
ing, the presence of two large shields behind the occipitals, and if 
these wore not present, it would be often almost impossible to dis- 
tinguish 2V. tripud tans from O. elajm, for in many varieties of both 
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the colouring is found to be qujte tlio same, and in somo of tripa* 

( Man * the temporals are in position, size and number perfectly iden- 
tical with those of j}aps 3 This #last, when disturlmd, raisos tlie 
front |)nrt of the body exactly like a Cobra, but docs not distend 
tho neck to any considerable extent, though it has it distinctly 
flattened, as is also the case in somo varieties of ft tpudians* 

The young of 0. flaps is so thoroughly different in coloration 
from the full grown snake, that few would hesitate in considering 
it anew species. Dr. D a y obtained N 13. of Mouhneiii a specimen 
(see fig 7, pi. vi * measuring 20} inches, of which the tuil is 
;{ } inches, ventrals 202, anal very large, subcaudals 87, the first 5 
entire, the others bifid. The head is broader and flutter, us com- 
pared v\ Ltb that of adult specimens, the snout is rciumktfbly short, 
blunt, the occipital** longer than in any old specimens I have seen; 
other shields and scales normal. The coloration is pure jet black, 
the snout, a band in front of the eyes, a third posterior to thorn, 
broken up into largo spots, a forth u< ross tlie posterior end of tho 
o ‘capitals broken up into -iv spots, 32 narrow equidistant rings on 
the bods directed forward along the dorsal line, and 1 1 rings on the 
tail as well as its extreme tip are yellowish white ; chin and throat 
uniform yellowish; the rings of the body become much wider cm tho 
belly, leaving only black bauds of 2-1 shields width between thorn ; 
on the posterior part the black prevails, the white* bands become in- 
terrupted, but on the tail tho rings are again complete. J)r. (} u n- 
t hor indices tho coloration ol u young 0. flaps, but as it is not 
usually known, T have given ft figure of tho specimen alluded to. En 
the old snake the white bands gradually become loss distinct and 
sometimes nearly quite disappear, tho black colour being uiso ro- 
plaeed by uniform brown. The' gonoral chancier of coloration of 
the young dap* most markedly reculls that of Xenurelaps ban - 
yuroiden, of which wo as yot only know young specimens. 

70. Naja tripudian* , M e r r. (G u n t h., 1. fit. p. 336). 

A young specimen, (14 inches of which tlie tail is 2£ inches) 
from the neighbourhood of Kotegurh (elevation between 6 and 
7000 feot), is uniform olno grey above, whitish below, with three 
blackish cross bands on tlw> nock, on the upper side of which only 
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a fow bhu lash marks nro iinlicatmj ; scales in 23 rows, posterior 
frontal* markedly' smaller than the anterior, which form only a 
vory narrow suture, eighth upp* itlubials, tho^eond and third small, 
situated bolow tho posterior nasal shield, the fourth nnd fifth enter 
the orbit, flic eight labial is tlio lougoht of nil, but only as high as 
tho second and third ; the lir^t Lower labials form a long suture ; 
the proanal is entire but dooply giooved m the middle, the groove 
beginning at tho previous shield ; the second and third subcaiuhds 
aro entire 

1 have often observed uniformly olive coloured full grown spec i- 
m oils on the hill* between Simla and MiWni and the plums, but 
whether they oiler similar variations in tho head shields, as the 
young forla l have just noted, I ain unfortunate ly not in a position 
to ascertain just at pi (‘sent. 

This wide spread species also occurs on the Andaman islands, hut 
dons not seem to be common. One specimen, 22 inches long, lately 
seat to me by Mr II omfrny is, above, markedly blackish biowu 
with very numerous narrow , transverse, slightly angular pale bands, 
the angles being directed forwurd ; u single large' pale spot with a 
blackish (untie on tho middle of the not k , below, the chin and 
anterior part of tho throat are yellow mil, lollowed by two indistinct, 
broad, dark eios8*bands ; thereat of the lower part isgieenibh ashy, 
tho btibcaudal scale* are divided by u ^ig/.ug blackish line. A full 
grown snake from the Andamans does not exhibit any difference 
from the continental form. Tho species is as yet unknown at tho 
Ni< obarH. , 1 

71. CnUophis inttstimhs. L a u r. (Cl author. 1. cit. p. 348). 

1 received a specimen of this interosting species from Upper 
Burma It is brow n with the pale dorsal htreak one ecali' broad ; tho 
blutk borders on either side are not vory conspicuous ; tho lateral 
stripo is pure white, slightly narrower than the dorsal, and is 
situated between the last and boforo last* series of scales. Yen- 
tiali 267. 

Tho poison glands are of exaotly tRo same shape as de- 
scribed in this species by Mr. Mayer in a paper lately (1869) 
published in the Monathsberichte of the*B*rlin Akademy . They are 
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somewhat more than ono-tliird of tho length of the body, running 
along the ventral side and accompanying laterally the alimontary 
and respiratory (‘final Their anterior lialf ia extremely thin, 
after which tlioy gradually thicken, terminating in front of tho heart 
with elub-shapod ends, being hero partially surrounded by tho pa- 
renchyma of the intenfM organs. There is n perceptible thickening 
of tlio muscles to be observed hero, and when so on oxtoruully llitf 
body is slightly thicker whore the poison glands terminate This 
must remarkable physiologic al phenomenon, consisting in tho pro- 
longation of the poison glands has, to till appearance, its reason in 
the slenderness of tin* snake, its Ji*»ud being m> small, that there 
does not seem to bo Mitfli amt room for tho development of tho 
poison gland and of the mil si les required to produce upon it tho 
pressure necessary for the Ejection of the poison. 

I was told that this bt*!e snake in more dreaded by tho natives 
of ifurmu and of Juui on aceount of its bite, tliau tho comparatively 
gigantic Ojdnophayu s ffaptt, S c li 1 e g 

Fam, Ilumorjiiij.i:. 

72. Enhfdrtna Valid adyeti, II o i c, sp M 1HJ7 

H)n. Knlnjh'nia Bnujoh hms, (i i ay, {(> u u t )i o i, l lit p. 3S1) 

73. Enhydnna sriihtosa, I) a u d. (U u n t h o i\ 1. cit ) 

Russell (1ml Serpents part II, pis x and xi ) \ery properly 

pointed out the distinction of his Valahadyt n and IloogU paU*** y un- 
cording to native nt counts. There can be hllLe doubt that ho Jiud 
two distinct species before him, but tho latter does not appear to 
be nearly as common as the former, at b ust I can ii ml in the Asiatic 
Society’s collodions no specimen of it among many of Valakadyen ; 
neither docs a specimen of it appear to exist in tho British Museum 
collei tion. 

I have lately obtained from Dr. Day two specimens of E . Vala - 
lead yen from Orissa, and one specimen from (Jopalpore, tho latter 
being to all appearance identical with Jlouyli paiit,c of Russell^ or 
Enh. MluAohcty D a u d. 

Tho principal characters of E. Valaladyrn are a subcylindrical 
body, covered with hexagonal or suboval scalos, carinatod in 
the centre, the scales bein£, as Russell remarks, rather conti- 
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guous limn imbricated. Tlie head is stout, rather wide at tho 
huso, with a modorate gapo of the mouth, the shields of the upper 
howl ftro in all specimens, 1 saw, Miore or loss granular ; tho scales ure 
on tho nook (about 2 inches behind tho bond) in from 38-44 series, 
thev arc o vainly elongated, and very slightly imbricated ; further on 
tho scales am distinctly hexagonal and round* tho middle of the body 
in 48-o0 longitudinal series. Tho tail is broad, its length being litllo 
more than ono-ftevon Hi of tie* body; one specimen measures 3 3J 
inches, of w likh the tail is 1]. 

The Gopalpom spec imou repiosents ail altogether more slender 
form, and the fail measures a little more than one-tenth of that 
o£ the body, being proportionately rather mu row or less high 
Ilian that of f'alaladt/ni. As compared \\ j 1 1 1 llus lard named species, 
E, mhtstoHii has tlie head more o\ately" prolonged, and tho gapo 
wider, founecpumtly ull tho shields of tho head are also a little m >m 
elongated, and till uro perfectly smooth , the po-dov ular is in this 
particular specimen united to tho fourth upper labial ; tin* scales mi 
tho ne<k am from oSdiO longitudinal senes, they are V( n mm h 
elongated, pointed and imbiuated. The body is mom compressed 
than in Valtdndy* a, t ho scales on it are along tho back much elon- 
gated, imbricated, and caimatod, on tin 1 sides more oval or hexago- 
nal und loss distim tly ko(4cd ; round the middle they var> In from 
G6-70 longitudinal serins. 

In coloration, both spec ies appear to be very much alike, and 
this was probably the principal mason, that they had been considered 
as ono and the same spot ies, though U ra j, I think, very correctly 
remarks ^Yiporino snakes, p m lion speaking of Enh. Valakadyni 
(which ^ TJoie’s Ht/df m Valakmhjt »//,* and the same as E. BingaUmts)^ 

*• )S c hi e g o l states that Ifooyh patUo, It u a s e 1 1, is a 

half grow u specimen of this species; but this is inconsistent with 
Kassel lls description and liguro of tho head shields.” 

f* 

74 Prlamw plafurus, Linn. o 

l l : bicolor, S c h n e i d , (G il n t h 1 cit. p. 382). 

A large specimen from the Orissa coast has ouch scale improssod 
in the middle. A small specimen caught by Captain (h E. Frye r 

* Or winch ia ovidoutly only incorrect copy of R n sac ll*« 

name. * 



216 


1870.] Indian and Malayan Amphibia and Reptilia. 

to the Houth of Ceylon is uniformly black abovo, yellow at the sides 
and below, with remarkably elongated long blaokish brown spots at 
the sides ; tail reticulated with yellow and black ; the scales are 
almost smooth. # 

The species was taken also noar the Andamans and the Nioobars ; 
it seems to be common all through the eastern seas. 

Fam. Okotalti>/g. 

■*» 

Tnmcresurus , L a c o p. 

The difficulty m discriminating various species of this genus is 
well known. There is hardly a single character which could be 
coniidently rein'd upon as constant, but the average number of 
rows of the scales and their form, as well as the shape of the Load 
appear to be more useful in the determination of species than any 
other character, this of course applying to spot miens of about 
equal size. The number of small shields behind the rostral is very 
variable, and the second upper labial is sometimes divided in two 
parts on one side, u bile it lemains single on the other m ono and the 
same specimen ! The size of the bupraeiliories is, however, tolerably 
constant. 

The elTect of the bite of a Trime returns does not as a rulo appour 
to be nearly so fatal, as is for instance that of Daboia Russellii. This 
is often duo to the difficulty accompanying the ready use of Die long 
and rather strongly bent fangs, but mainly, 1 think, to the smaller 
size of the poison gland. The lasd is sifuutcd in Tmueresurus along 
the lower posterior edge of the maxillary, covered ubovo by the 
ruasseter and post-temporal muscles, und laterally only by the skin ; 
its form is simple, not provided with any appendages, as in the 
Cobra. The biuall size of this gland iu some species, os for instance 
in T \ Cantons from the Nicoburs, is very remarkable, for in some 
specimens between 3 and 4 feet in length it is not much longer than 
half an inch, and about a quarter of an inch high, with a canal in 
front, of about half an ind* leading to the fang. Dr. Rink says that, 
during his stay at tho Nicoburs, he was informed of the existence of 
great many vipors in the jungles, but lie never heard of a fatal case 
resulting from their bite. 0< < asionally, he says, a native was scon 
with a swollen foot, but it always soon passed away. I made in- 

28 
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quiries on tliis point when visiting tho Nicobars, and was told the 
same account. Subsequently, my collector heard the same from tho 
natives who procured for him nearly all the Trimerewri which ho 
brought back. 1 believe that the species chiefly live here on insects. 
It really seems that tho size of the poison gland, and consequently 
the quantity of secreted poison, varies according to the nocossLty 
which arises for its use*. In some spec miens of Cantons tho gland is, 
for instance, (ousidriiihly smaller titan in hpotimons of half tho size 
of tho allied liridis at Moulmein, or rannatm from the Himalayas. 

1 htrvo lately examined about 7()or HO specimens of Trimerv* urus, 
belonging to several species ; all these snakes oro eminently 
arboreal and gen orally found on high grass or on bushes 

Theobald, in liis Cat of Kept. Asiatic Society’s Museum, 
pp. 75-70, described two apparently Indian species as T. Andersoni 
and obsiuruH. Tho latter has entirely t ho typo of tho coloration of the 
former, and is no doubt spot iii< idly identical with it. Both have 
25 rows of strongly keeled scull's, the former specimen has 182 
vcntruls and 50 subeaudals ; tho latter also 182 vontrals and 71 sub* 
cuuduls, tho third and fourth shields being outiro. 

75. T. graminens , 8 h a w, (G ii n t h. 1. cit. p. 388). 

Body grass green ; head moderately (donga ted and high; form 
19-21 rows of large ohmgated strongly carinated, pointed scales. 
Tho spocieB appears common in tho Kliasi hills and in Assam. 
1 have never obsorvod it in tho interior of tho N. W. Hymalayos, 
though I often procured T. cannatus, but I>r. Gunther men- 
tions i! oven from “ Ladak.” It would bo interesting to know which 
pari of tho country is alluded to, for Ladak proper has scarcely any 
arboreal vegetation, oxeopt a fow poplars and willows in tho Indus 
valley r . I passed three times through Ladak (I mean tho upper 
Indus valley about Lei and tho elevated country on both sides of it), 
but 1 no or saw yet a Ringlo snukq. and tho existence of a Trimere- 
fmrus is of all tho most improbable ilk a country situutod above 
10,000 feet, and subject to the most rigidly cold climate, so that 
hardly any arboreal vegetation can thrives. 

T. Cantoris of B 1 y t h is, as Dr. Gunther rightly sup- 
, poses, quite u distinct species, and willjbe noticod further on. 
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76. TrimeretnrM ery thrums, Cantor, (G ii n t h e r, 1. oik 
p. 386). 

The head in thiB species is olcmgaloly oval, more depressed than 
in either T. yramvitus and T. carnialm ; th<s usual number of rows 
of scales is 23 in adult specimens, 21 in young ones ; the scales are 
elongated, pointed and strongly cariuated. TJiero are mostly 11-12 
upper labials, and usually only one row of scales between the la- 
bials and the iufraoculars. The supra nasals form a broad suturo 
betiind the rostral, but sometimes a small azygous shield is present. 
All the specimens, I have seen, had the lips and chin white, the 
lateral line was also always distinctly w Jute, bordered with groonish 
or purple below; general color uniform green above, tail ruddy, 

I found this species comm ou on the limestone hills near Moul- 
moin ; and also obtained specimens from Upper Burma, from Penang 
and tho Wellesley province , it is always more slender than T. cari- 
natus. One specimen from Muuliueiu measures 25 inches of which 
the tail is 5, 23 rows of scales, ventrals 157, subeaudals 63 ; anothor 
young specimen is 10J, of which the tail is 2 J, scalos in 21 rows 
only, ventrals 167, subeaudals 63, tho second, fifth and sixth are 
entire, tho other bifid. 

A specimen from Java moasures 21 J indies, it has 170 ventrals 
and 75 subeaudals, tho colour of tin's and of other Ponang and 
Javanoso specimens always appears to bo darker green with a 
bluish lingo, while Mouimein specimens aro bright green, but there 
iB no difference in structure between built. 

77. TrimeresuruH carmatm , G r a y, (G n n t h . 1 c it. p. 386). 

This species has *23-2 > rows of scales, exceptionally only 22 or 21. 
Tho scales are doug.it ed, larger than in either of tho two last 
named species, sharply carimted ; tho head is short ami high, tlioro 
being mostly two rows of shields between the in fruocuhirs and tho 
labials, the latter are generally ten in number ; thoro are usually 
one or two azygous shieldj present, very rarely tlmro is no azygous 
shield, but in such a case the supranasals just touch each other, 
not forming a broad suture, as in erythrurus ; the supraciliaries 
are very largo. The general color is usually green, sometimes 

there are large blackibh spots at the sides ; the lateral line is either 

• • 
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well developed, white, margined with coral red below, or it is absent ; 
tail pale ruddy above, usually equal to one-sixtli of the total length. 

One specimen from Moulmein ^measures 27 J inches, of which the 
tail is 4], scales in 23 rows, ^ out nils 155, hubcaudals 51, one azy- 
gous sliiohl. A young specimen from the hills, N. E. of Simla (about 
6000 feet) is 11 } inches, of which the tail is 2J, ventrals 163, Mib- 
caudals 74, the fifth and ninth being < ntiro. An other adult 
apeeimon from tho sumo locality has no azygous shield, it mcasuies 
851 inches, of which the tail is 5J ; ventrals 173, Mibcauduls 62 ; on 
tho no< k there are 22, round the middle of tho body only 21 sories 
of softlos, tho reverse being often the case in other «po< imens. 

Three specimens, in the Asiatic Society’s colb diem, from Bengal, 
each has 20 rows of scales, they are uniform green. It is very 
ditlicult to distinguish some *»ppc imens of this species from (jrana- 
newi, especially when the number of rows of scales is as low as 21 ; 
such specimens could bo referred to either of tho species, the only 
criterion in favor of eannatn s being tho short and rather broad, stout 
head, and tho largo si/o of the suprucihuries. 

I have not seem any topical specimens of carinalus from tho Anda- 
mans, those vhicli have been referred to it appear to he really 
distinct and belong to tho next species 

78. 2)unu'($unw porphyrauu i, Blv t li, PI. XTT, Fig. 2. 

U 1 y t li, Journal Asiatic Society, Bengal, IHGO, vol X\J\, p ill. 

T li o o b-o Id, iu Joiuual Litm Society I /on don, vol ^ Zool (Extract, p. 64)* 

Body rather slender with a largo olongately triangular h<*ad ; scales 
usually in 23 series, narrow, elongatml, sharply pointed and cari- 
uated ; tupranasuls small with one large azygous shield botweon 
them ; supracili arias narrow, as in y/amtneu* ; upper labials 12-14, 
the posterior nine or ten markedly small, tho second forms the 
front of the facial pit ; scales on tho head keeled, all of moderate 
Buboqual size, those on the front pyt flattened. 

A half grown specimen measures 25£ inches of which the tail is 

\ the first labial is united with tho nasal ; ventrals 180 ; anal nar- 
rowly projecting, somilunar, entire ; subc^udals 55. 

General color above dull green with a fine porphyraceous lustre 
throughout, sides of the posterior one-third of the body and tail with 
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sotno indistinct large porphyracoons spots, upper lip and bolow 
whitish with a greenish tinge ; lateral line sometimes indicated, 

but usually not marked at all. 

1 » . * 

Mr. B 1 y t h first pointed out the peculiar colouring of this species 
as distinct from that of giamnieu*, to wlmh lie afterwards rofevrod it 
on account of the similar form in the shields of the bond. In conso- 
quenoo of the greater number of rows of scales, and their similar 
form, tho species has boon considered by (* li n t li or as identical with 
caruiafus ; but, setting aside coloration, tho scales of jwrphyraceus are 
much narrower and more slender, and tho ventral* are conspicuously 
narrower and m a greater number present, the supmciliurios narrow, 
the labials more numerous and the head a little loss high than ill 
earmatu*. The peculiar porphyracoous tint of tho dull green colour 
is very marked, and well preserved speeimens can be readily distin- 
guished by it from either gramiura* or carmatus The species scorns 
tolerably common on the Andamans about Port Blair. Tho specimens 
marked h and c of T. car mains in T li o o b a 1 d’s Cut. of Kept. 
Asiatic Soc., Museum, p. 74, belong to pot phy ravens , and probably 
also those marked j\ but they are not well preserved, ono has only 
23 rows of scales. 

79. Trimeresuni8 mutabilis, n. sp. PI. XII, Fig. 5. 

Body slender ; head elongated, rather depressed, with the snout 
moderately narrowed and rounded, equal to about ono-twcntiolh of 
the total longtli ; tafli strongly prehonsilo and short, being one-sixth 
or one-seventh (or even less than that) of the total longth. 

Scales in 21 series, subquadrangular, sliglitly keeled, posteriorly 
obtusoly pointed; ventral* from l/>6-l(»7 ; anal entire; sulxaudals 
48-62; last scale largo conical; head covered ^ith small, sub- 
equal flattened smooth stales, ono azygous shield between a 
pair of supranasals, supraeiliaries narrow and long ; sometimes 
divided in two parts ; a single long infraocular extending posterior- 
ly, leaving room only fow two or three small postoculars ; upper 
labials 9-10, the first is in all tho specimens examined united to 
the nasal, the separationtbeing only indicated by a groove; the 
second is narrow, usually single, and generally forms tho front of 
the facial pit, but sometime* it is divided into two shields ; in tho. 
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0 inured specimen it is normal on the left, divided on the right side, 
the shit >ld, forming the front of the facial pit, being separated from 
theJubial; in another specimen it is normal on the right, and di- 
vided on the left side, the labial proper being again separated into 
two shields. Theso alterations in tho form of the second upper labial 
are principally to be observed in tho banded variety, which will bo 
immediately referred to. Tho third labial is as usually tho largost 
and tho size of tho following gradually decreases; there is mostly 
only one series of scales between the infra -ocular and tho labials, 
Hoinnliiuos one or two additional minute shields are interposed. 

Tho coloration is subject to great variation. Homo specimens 
whn h appear to bo males are nioro slender than others, and with a 
proportionately longer tail; they are dark blackish brown on the 
head, olive brown above, on the body either uniform or with somo 
of tho scales lighter, and with numerous greenish white and dark 
margined cross-bands, those being either regular, or broken up in 
halves, theso again partially alternating with each other; thero is 
an indistinct narrow pale longitudinal streak on the neck, and an 
oblique streak runs from tho eye do\\ n ou< h temporal region ; a very 
conspicuous white streak originates at tho base of tho rostral, 
ascends to the orbit, passing along tho infra-ocular, and then again 
descends to tho angle of the mouth, meeting tho temporal streak 
on tho neck and continuing along tho liases of the vontruls as a 
Berios of white sp>fs, having davk brown spots below them. Tho 
sides of tho body are marked by two longitirfRual greenish white 
bands, sopaj'nb d by a brown baud whidi is sometimes bipken up 
into fitrduks and spots. Tu some specimens, the dorsal cross bands 
become indistinct, and in others — which nro rather stout, with 
short tails and somo of which certainly are fern al os, — tho color is 
abovo uniform reddish brown, darker on tlio head, paler at the 
sides, and sprinkled all over with coral red. Sometimes a narrow 
yellowish and reddish band is conspicuous along the twooutor Berios 
of Scales on either side. The upper labials are more or less whitish 
nslr) ; a rather indistinct whitish streak marginod w ith black above, 
and sometimes also below, runs from tlif eve towards the anglo of 
the mouth Below*, the color is pale yellowish or greyish, densely 
and linoly marbled and freckled with c^ark and red, especially on the 
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throat and fore-part of tho belly ; tho bases of the vcntrols arc usually 
conspicuously darker than their contros. The tail is abovo always 
coral red, or reddish brown, belqw darker, being marbled and 
spotted with dark brown. 

This species rotalls the variability of roloiation noticed in T. Wag- 
fan. Sc lil eg., (U u n t li , loe. cit. p. 3HS), and 1 was al tir^t nm< h 
in< lined to refer if to that species, but as tho Nicobar loim always 
has 011I3 21 rov^ofvery slightly keeled and ralhei lui go scales, bol h 
must be kept distinct. Whether any of the uumeious species, \shieh 
G i ay describes in his Gatalogue o t Vipeiino snakes, (p 0-1 1) ami 
which G u u t Ji o r consider as \«metK , s of T AVagh >/, are identical 
■with the Nicohur foim, it is impossible to decide fiom G r u y’« 
descriptions. 1 lurvo ne\er nolii od in T Muluhihs that iho squarish 
dark bands or spots extend on to the sides, niiuh less on tho belly ; 
they are btrictly doisal, and one h separated from tho next by a nnirow 
pale greenish band which is connected with with tho lateral longi- 
tudinal band of tho sumo pale color. Tho unicolored variety strongly 
resembles T. puipunufij Gray, ((J until. 1. cit. p. 387), but tho 
more slendor habit, prehensile tail, bmoothish bculos in 21 rows, 
readily distinguish botli. 

As compared with T. porphy racoons, tho distinctions just noticed aro 
equally valid; the number of \ on truls is in the present sputies con- 
spicuously smaller than in the former. With T. < ytaminem , then um- 
ber of series of scales agrees, but their form and slight cariuation us 
well as the shape oFthe head, and other < liana lois do not admit a 
specific identification. 8 t c i n d a e h n e r (Jioptiles of tho Novara, 
p. 8G) mentions tliroo rather much uijuiod spec uneiiH of T jwrpurru* 
from the Nicobars ; he dues not record the number of rows of scales, 
but as these specimens were previously refenod by F i 1 / i n g e r 
to T. rtridis , D a u d. (gntmtneus, 8 li a w), I suspect tliat they bo- 
long to tho unicolourcd variety of tho picsent spin ies. 

I have examined one specimen from tho Andamans, 19J inches 
long, of which the tail is 2*, ventral s lf>3, sulximdals 52, (3rd and*7th 
entire); color uniform "above, paler and conspicuously reddish at 
the sides, with an indistinct darker longitudinal band in the middle ; 

* Cantor savq that m Ins i untcrius (~ purpnt*>n>) ho counted once us 
many a*» 31 rows of scalon. , •> 
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widen of head bla< kisli, hinder upper labials pale ; bolow greenish 
sprinkled with reddish and dark brown. From Camorta, one of the 
Nicobar islands, lobtainod about 12 specimens. The measurements 
of the four principal varieties are as follows : — 

a. Total length 1 inch. ; tail inch. ; vontrals 107 ; subcad. 50, 
belly conspicuously yellowish, nearly uniform greenish brown nbovo. 

b. tot, length 10 inch. ; tail 2J inch ; vent 150, subc. 48; uniform. 

c. ,, ,, 18$ ,, yy 2^ ,, ,, 100 ; y f o0 ; ft 

d. yy yy 18^ ,, ,, «1 ^ yy yy 10| J ,, 02 J l)aU(lcd. 

80. Tnmnesnrm Canton*, 15 1 y t h, Id. XII, Figs. 3-4. 

! IVirfonottphalns Cantoi t, II I y t li, Journal Asiatic Society, Boiigal, 1810, 
XV, p 377. 

JIViw/ ft s«j ifj vmtJi*, var. Canittri, III y t It, ibid. 1800, vol. XIX, p. 110. 
Body moderately sJeudor, w’ifh a large triangular, rather high 
head, (Jioing about one-twentieth of the total length), and a pro- 
portionately short tail, vurryiug m length from one-seveuth to ouo- 
ninth of tlio total length of the body. 

Scales narrow, elongated, distinctly keolod in 27-31 series, the most 
usual number being 20. Scales on the lop of the head very small, 
almost tubercular, ctpml ; one (larely two) snuill algous shield be- 
tween the auprunasals which aie of moderate mzo ; suprai diaries nar- 
row, elongated, sometimes divided m two shields ; upper labials’ 11- 
12, first united w ith the nasal, «o< end forms the front of the facial pit, 
third, as usually, the largest ; one long, liueur mfra-oc idar extending 
posteriorly, usually two small post oculars ; two row's of shields 
between the intra-ocular aud the labials. Vontrals* 171-1*84 *, anal 
entire, nUmnvly semicircular and freely projecting ; subcauduls 55-73. 

Thogeueral color isbglit, or more usually dull green, w ith sover- 
al series of dark aJtoniatoly placed spots ; a white lateral streak on 
the head beginning at the rostral ascending to the eye aud then 
continuing to the angle of the mouth is often present, it is margined 
above aud below* with darker green, but it becomes obsolete with 
ugtf ; a narrow white lateral band begin ing at the posterior neck, 
occupying half the width of the outerutost row of scales on 
either side, edged w ith dark below’ aud offending up to tho end of 
the tail, is ulw ays present. Below, whitish or greenish with tho bases 
* B 1 y th’ a type ol CanUn'n> lias 18‘4 vc^itrala and 76 bubcauduls. 
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of tho ventmla dark ashy, or blackish in more fully grown speci- 
men#* ; toil strongly prehensile, laterally compressed, and always 
provided with largish duik spots, its ground color being n light 
or whitish grey. * 

Th«i following are tlio principal variations of coloring &(*., which 
I have observed in specimens of various sizes j with one exception 
the specimens are all from the Nicolmrs : — 

a and b. Total length 12 inches, of which tho tad is 2 ini lies, 27 rows of 
scales, vonlrals 17 h subcamliils 75, Uio lust voiy huge, cylindrical : dull groou 
with tiro alternating senes of small duik Hpols on the hod\ , a while streak on 
the head and on the side of Ibr* b xly ; hi low, greyish while, length of lumd 
niche*, width at tho base ^ lnchos* Another jowiig hpoeitucn, peifoctly 
Bimilui in colot.iimn, mousuios uhiig£ 11 incites, but the lateral stioak on tlio 
head irf absent. 

As iegui ds the very small size of the scales on the body and on the 
head, as will as regmds tho colm .iiion A,e , these two specimens ho very 
much ugieo with the description gi\i n hy S t o i n d a c h n is r of Turn, la - 
bioli'*. Fit/ (Nov.ua e\j»ed , llcpulin, |> Hl> pi 3, ftg 1 ) tbit 1 am very 
much inclined to believe t he l.iltoi to bo only avuuvty of T. ('in torn S t o i u- 
(1 » f li u o r mentions, however, only 2d rows of «cales, vvhilo m 11. Hpocimena 
which 1 huvo e cam mod, of all ages, tho nu rubor of tows was never less than 27 
and usually 28 or 29. Could pel li.ips 2.1 bo a mihprml for 28 P Further in T. 
lab mils, the Hupianawnls au* contiguous, but llus i h.uac ter is of little value, as 
in borne of our specimens the single azygous shield is almoHt obsolete, though 
always present. F i t z i n g o r 's species canuot l>« refei red to T. nuitabih* 
winch never hns more tlian 21 rows of very much larger scales, particularly 
those of the houd , its coloration also does not agree with that of tho last Men- 
tioned spec lcs. 

c Total length i9| inches, tad 2^ ; 29 series of scales, ventnds 18*, subcan- 
dals (32 , briglit gtoen above with some indistinct dark spots, eye wtteuk indis- 
tinct, lat end band dintirn t , jade groou below ; tad ashy, spotted with brown, 
(From Port Ulan). 

d. Total length 22J, tail inches, 28-29 senes of scales, ventral#* 17f, sub* 
caudal?» 73, tho 11th and 1 1th are entire, dull given above, paler at tho sides, 
green in h white below, la tend sneak on tho head and body distinct. 

e. Total leugLh 23 J", tad 3" , 29#rni*s of scales, ventrals 175, subcaudalfl 57 i 
length of head J V f » as wit\|h at the base 1 inch ; dull groon above with*some 
dark s|»ota on tho head and body, fchaihiL below with tho base of voubrals 
dark, lateral band distinct, sides of head pale, but ttu tioco of adistiuot streak. 

/. Total length 33$ inches, tad li", length of head 1 1*, width 1 ; 29 row's of 

Boales, vontrals 182, aubcauduU GO ; dai k bi own above with many seal os partially 
or wholly of a greenish lighter dblor, and with largo brownish pale spots on tlfo 

• 29 
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top of bead , bolow wlntisb, all over Bpriuklod with dark, bases of centrals 
blackish, tail below imwtly black. 

g. Total length. 41 inches, tail 5&" ; length of head 121' da width at base lt'* 9 
fl 1 hoi i oh of soultis, vontrals 17b, subcau 1 lU 02 , light brown with namiMoag 
palo scuIom, the lateral white band paitmlly jellow, top of head with mUiatinofc 
dark and pale spota. 

h To i il length \Hy‘, tad b]" f head 2J", »U width at base 1 ; vontials 178, 

Bubomnlals b!J , geneml eolm gr *eni di brown with pale spots, each hi .do of 
the lateral white band has a ilistuu t yellow spot Tins i*. the hugest speciuieu 
oIihci red, 

"From w lm t I June ulrend\ notned there can ho no doubt that tho 
pioseni spe< ios is quite dislmef from either, T. vimh* or yi timniem t 
of which H 1 v t h cousulm ed it j^nim time to be only a van el y 
The great uumbnr of small, i.mnatnd si ales which are almost 
granular on the head is evpeiiallv charactoi istic for T, (Uintnnu. 
In 11 1 y I h 1 s original dew upturn the number of sula aud.ds sliould 
be 7b instead of 21 1, av h i < li is a misprinl, tlie nuiuber of veil train is 
about 180 m the typo spe< mini, whieh is, however, considerably 
injured and slimnk Tim sp« eics is veiy ooiuiuou on the Nj collars 
and also occurs on the Andamans 

81. Tnmorosurus convict iw, n sp. VI Nil, Fig. 1. 

Body stout ami ‘dim t , scales rhombic, inoderaP ly keeled in 21 
bevies; vent nils 132, anal entire, subcnuduls 20, head broadly 
elipt-iral, covered with largish, smooth scales ; rostral > cry high, 
obtusely truncate above with a small shield ad|oiumg, behind which 
a pair of largish suprniostral shields forms a Miture, two other shields 
on citing* edge bid ween (hem, and then follow the supritciliurios 
which -re very la rge and I irundly rounded posteriorly , the second 
up pei labial forms the front of tho facial pit , numerous small 
shields between the lower edge of the orbit and tho upper labials, 
which are eight in number. 

Color, abo\o, pnle brov n, with minute dark specks ; head uni- 
form dark brown, with a small yellowish spot in tho middle of tho 
twnpauoid region, a F-mntk on tho. neck* and a series of large 
quadi angular more or lsss confluent or alternating brown spots along 
tho back, sides marbled with brown and jjalo fellow, ono series of 
brown spots abo\u the bases of the vontrals being rather more con- 
spicuous than others , below, groonish <fr yellowish wliito, all over 
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minutely freckled with brown ; dun yellowish brown with rather 
largo light spots; n broad pale band runs from the astral through 
the eye to the tympanoid region, n narrow white Home what undulat- 
ing streak from behind and below the eye to beyondfthe angle oft ho 
mouth and continuing for some distance on the hides of the throat. 
Total length 1 IJ i tubes, of whuh the tail measures lij inches. 

I long hesitated to separate this species from tin* llymnlayun T . 
monhcoht % 0 u nth, (1 eit p dSS), there being hardly any differ- 
ence in coloration between the two, but the robust form of tho 
body, ohpticnl rather liigli head, covered above w*itli largish 
diidds, short tail, and ihomhie markedl} broad s* ales, arranged iu 
21 row hccni to be sullii u nt < harm t«*rs to roi iiguise tho Penang 
form as a separate spcihi, m T monhcula \ lu‘swih^oi tho body are 
Hindi inoio elongated, tin* number of -mall shields uho\e tho 
rop trill varies between l and i 1 <»• !! i . se a/ygous shield# 
appear to be more numerous in the )ouug than in the old sn ikes. 

The only specimen T obtained, near the top of the so called 
Western hill on Pcunug. at an de\ at ion of about 2100 feet. If, 
was ]> ing, (on an call} morning and after a ram> night), near a (load 
brandi iu live middle of llie path, when an old convict (oolie who 
ftoc oiupanied me was just too lute for my calling out to him, 
and unfortunately stepped on the snake, which turned loiiiul and 
stria k him cm the left foot a litllo in front of the ankle. Tho man 
was dii\eriiig dreadful! v with fright. 1 was only a f< w r yards off, 
secured the snake, wlu< h made hurcllv an ;tf t < nipt to move oil, mado 
the man hit down and sink tho wound for about t« n minutes, both 
tho puuc lines having drawn Idood, but it was evnlent that tho 
fangs could not lum* penetrated dc '‘p, lor the Minke was unable 
to close hihjaws suflu lenlly wc 11 at tiu phue where it ‘•truck. I 
had the snake m m\ hand and explained to tho man that it js only a 
very small specimen, and not oin* of the vc ly poisonous kind ; this 
seemed to reliev* a little hhf mind, though tho poor fellow (wlio 
had boon for tin last 20 # }oars a eou\e t in Penang and employ od in 
clearing jungle , was wolf acquainted with the danger ho run "into. 
After mu king tin 1 wcTuncf for tin* hr^t ten minules, 1 gave tho man froo 
i^e of my brand} flask, which he certainly appreciated. II(? thou 
contiiiuiKlsucking for abtuPlive <»r six minutes longer, took a mouths 
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ful id tobacco, rubbed some of the juice on the wound, and declared 
himself ready to prosecute the stroll. I thought a long walk might do 
tho man good. It was about 8 a. m., when ho w'as bitten, and wo 
returned 1tom0*khuiit I in tin* afternoon ; tlu* man accompanied me 
lor lliree sin rohsivo da> ** afterwards, mid did not complain of any 
f\V inplnnis w liatt*M*r v not oaoii of a swelling of the u minded part, 
which is so common after tho Into of the Nicobar Tnme/esto i, 

82 IlahjH Ju/mafatiani(K y (J u nth, (1. (it. p. 393). 
itlrm y 8 t e i n d a c li n o r, Ib-ptiles of the Novara expod. p. 87. 
Tho rostral is as broad as, or broader ut its base than, high, but 
only ol half tin* ividlh at the top, where it tout lies tlu* anterior 
frontal*. Tho upper ground colour of this snake varies from 
brownish green to almost brownish black, but generally with somo 
lighb*r spots, hands or marblings, and that of the lower pails is a 
greenish \ellow with purple tinge*, the purplish color sometimes 
predominating, especially oil tho subtaudals; tlu* whole of tho 
lower side is mote or less strongly marbled with greenish black, 
rarely is t lit> nndersich* nearly all black, but tlu* thin is always 
yellowish. The upper labials mo yellowish white*, and m con- 
tinuation of this color there is, m \ounger spec ijuens, a very 
conspicuous whitish lateral band, occupying tho base* of tlu* \ entrails 
and the adjoining row of sc ales. Ju old spec mums, tins lateral band 
is only indicated on tho throat, becoming obsolc te on the body. 

Tho largest specimen, obtained by mo m the Ivulu % alley, mea- 
sured 34 inches. All specimens which 1 examined had only 21 
series of scales. One nearly full grown, from the neighbourhood c f 
Koteg'irh (N, K. of 8imla) mc*asures 2’>}, of which the tail is 3J, 
terminating with a very small single, subconic al scale ; ventrals 
160, subc initials 12. 

The species is very common all over tho N. AV. Himalayas, es- 
pecially between o and 8000 loot, but on the Hatii mountaiu near 
Kotegurli mid about Sorahuu l observed it even as high as 10*000 
feet.* It principally feeds on mice. • 

Fam. VirEiumE. 

83. lhihoia Rm**lhi y Shaw, (G u n tV, 1. eit p. 396). 

This species is in the southern portion of the Kulu valley almost 
«{uiio as common as the last, but it docs 4 ' not seem to grow to as 
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largo ft ftiao, as in Bongnl or tlio plains of Tndin ; tho largest Hi- 
mnh\\au Hpocimon 1 measured was only «’>2 inches. Tho coloration 
and other characters tiro, howevor, vniy constant, thorn uro dark 
brown oval spots oncinlod with black and then w it'll while ; tho 
tail in young specimens is brown uln>\e, yellow below. 

i observed the species up to.. >000 loot m Kulu, and up to (WOO 
feet in Kashmir, but its usual habitat is between 2 and 1,000 
feet. Jt is gem rally found in sunny plates near tin* loot-paths, 
w hilo llahj* himaUtymm is met with on the path itself, generally 
uftor rain, and in shady places between overhanging forest trees. 

rUKLt >X1A. 

Of this < lass T luixe obtained, along the Thnvmeso and TUalnyau 
coast, onl\ very few s|m*« ics, and those do not, with a single u\< op- 
tion, call for any spei ml ltmuik. 

84. Knnfs m/wr «///#, B c 1 1, (d u n t )i , 1 < it. p 28). 

X found this species common in the small fresh water streams of 
Penang. 

The coloration during life N bhuhidi biown with a slight greenish 
tinge on tho carpai e and on the feet, soimdnues tin* lower side ia 
irrcgulaily marbled with a paler <olor. The load lias in young 
spot miens a small interrupted pale ornngo nr wlnlMi spot somewhat 
in front above en< h eve, a [ado Inigo spot on ea<h side of tho node, 
tw r o spots behind the angle of the month and the givah i posterior 
portion of the low < r jaw s*nro also whitish. In full glow n spot imeus, 
the pah* spots become mdistihet and more or h ss imiflin nf. It does 
not oppear to be genomllv known that in the adult ( 8 indies long) 
turtle the c<>sfal ttdgcs* wliidi are \eiy di-dim t in young pi < imoiM 
often porfei tly disappear, ami tho veitebial ridge also Incomes 
indistinct, ns observed by l)r. Cun tor ('Journal A-iatie No<ioty, 
Bengal, 1847, XVJ, p. 009;. The last vertebral plat** ih in young* r 

* Dr. J E. Gray quite lately frti»r Znol Soe Land isf,<> p ]b7) j (ro . 
pOPcd for Kmij* train'd (nppm nrly as lie- tj |»« ) a new in uc mum* ift'lfia. 
In the generic clmi act oust ic the nultu.” stntis ‘ imr k thiec Iwlcd” It m 
pethnps fmtunalc that I)i (iray hud not tlu* <ai|».»ee of ,tn adult r r» s*e^v7b*» 
with u detached ahull fur i vijpinanoii , he? would eoi tamly have made of it a 
new sjM'Ciofi, and under faVo-ahle nreuinsuiiices perhaps a new geniiH ’ In tho 
old tuitle at compared wu n the young, the hiioih ih men* obti.no, the webbing 
of the feet a htrle lens diNiinct, and the plates on the upper side of the feet 
more subdivided into single shield#. 
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ftpmmf'ns somctimoH ns broad as tho r<in<lal&, onmetiinos the caudols 
ioa< h only on 0110 or tho of her Mth* beyond its angle. ^ 

j Explanation of Plates 
J J I. X 

Fig X. Cyttodnrtijlus ojfiai*, n sp , p lf»7 , 1 uppci view , 1 n, Rido view, and 
1 b, lo wot vii'w of tlio head , 1 v, femoinl legion wuh a pouum <*t the t ail ; nil 
figuios in natural hi/u , fiom lYnang lull, 2 100 foet. * 

Fig. 2. Iin)}M hiwolotdy n fip , p 17o, sulo view of the out no specimen in 
natural hi/e, 2 », b, r, top nml lovvei mows of the head uml inuu iemoial legion, 
onhugod , Mat inb.in, nn.it Aloulmeiu 

Fig .'1 Tiluiua i Wilfrid, i\ sp , p. 370; coi lcsponding figuies as in tho Inst 
Species, nalui.tl *.i/o, Nicolaus 

Fig. 1 Mal>oii i/a J , nhuuaiia, n sp , p 173; samo views as of tho last bpocios, 
ull in imlmalsi/o, FuloTiikus, m*ai lYnang. 

FI. XI. (Ml figures in nut urn 1 sire) 

Fig 1. Abl<ihc\ Jiirubn § s, n sp , p 181 , tippet, lower and sido views of 
the an tenor part of the body , Nicobar h 

Fig 2 ('niHfisosoma smiijnw latuw, 13 1 y t li, p 188, name views as of the 
la«l ; Suhthoo, N W II liuulaya. 

Fig 3 Tiinufono^uma effniic, Cantor, p. 203, upper and side views; 
Itanku island 

Fig >1 Ihpw s’ hr* t.jnnniut , B 1 y t li, p. 108, nppei , lowci and aide views ; 

fiom the Andaman Islands. 

Fig 5 i\tulio m Ilnwnd, n sp , p 208, same mows as oF tho last , Amherst, 
Teuasstu mi JYovinco 

Fjg f> /*/j- »<• imift ifitKciuhi, 131 y th, p 199, upper uml side view's, fiom 
noiu Simla, N IV Jhmuhiyn 

Fie. 7. (>} Inop) it/us * ? *ps T So hi eg, p 2}0, uppoi view of a young 

specimen ; from ueai Moulmem. * 

1*1. XII (All figures in natuial sure) * 

Fig l. T) nno i sit, n-, coimchts, u. .vp , p 221 , side and upper views of tho 

head and neck, 1 b, side view of the middle poll ion uT the body ; Penang 

Fig 2. T jnnphyiaceub, B 1 y t. h, p 218, similar views as of 

* 

the h»s*t . Andaman islands. 

Fig 3 T Cantoris, T3 1 y t h, p 222, samo views as of the last, 

uniform green variety from tho Nieolmrs. 

Fig 4. T Cantoris, J3 I y t h, p. 222, siclo and upper views of 

one of tho largest specimens , Nicobnra. 

Fig 5 T mntabrfi'ff n. sp , p. 219; 5 and 5 a, the two sides of 

head and ueek of tho same specimen, showing fho second labial divided m one 
and muted in tho othei , 5 b upper view of the fore part of the body, 5 c side 
view of the middle part, of tho body, 5 d upper^viow of the same, 5 e, side view 
of tho middle part of the J>ody of anothei specimen, shewing a slight difference 
in coloration ; Nicobar a. 



(iexti0a Jjsbcukei re-ntalhxhvd as a new genus of Geniianack/e, 
by 8. Ki ty/, Esq 


(with pi. xiii ) 

[ltecoivod 5th Apnl, 1870 , read 7th Mny, 1870 ] 

A few years nj;o 1 (oinimmh ated to Dr B S e n ju a u n, Editor of 
tho Journal of Botany, toj;ethei with a tow other novelties, ahotho 
ili'M ription and wmic ills of a (lout noun eoii> plant, whi«h I 

had utlhd Ja^hha yathiuiuttf<\. At tin* smic time J requested 
]iini to *;jmj an opinion on tin* validity of tin* now proposed 
J)r 8 o o m a n li rotoiTod tin* pi ml to lh of. G r i s o )> a o h, who 
clod troil it to bo ki app<m utl\ an undent nbi d spo< ios of tho *tnia- 
;^/tf-so< lion <d i!vnhnnt } wluie,- on um mint of tin* lnnr-irown 
hcni" wanting, — it will lni\o to rim**o liour ft. Mitorun/haua, 
‘Wall, Iromwhiih it dilleis by its smalh r flow ei s, its in lit <* lobes 
of ooiolla, and its <ah\, iharaitors whi<h make it alliod to U. (Ur- 
>ihwi<<iy" (<oiiip. .Journal of Botany, 18(»7, p. 211, in a noto), and 
consequently , oithor Prof. Ir r l h n li a < h, or Di. See in a n n, 
changed my pioposed name into ( Unhand ( + t mat el/a) Janthldy 
K u r z, (by an a<udent spoiled Ta^thlt). 

I had no biiiln leni Icmuo to ru-cwimnc tho plant imdcr question, 
untd very lately, when J mine to tho sanio cone Ju«ioji, at whuh I 
arm ed some years m*o, in, that it is a new'ginusol G lx 1 1 \\ \ei n, 
and nearer allied to Opht/ta 9 than to (Untmua. .1 suppose, that Piof. 
Grisobaeh wa« misled by tho g<*n**ial nppe.uaie r of tho plant, 
and basud thoioiipon his opinion, without examining tlio position 
of tho stamens ; for J do not belie; o, tli.it, liad he rt ally obsirved 
tho peculiar in^eition of tho stumous, ho would hav« plated tho 
plant m tho Amanita Motion of Gmtuina. Mohomt, ho has, in 
liis elaborate monograph of Glmianai la: in D o ( .t n d o 1 1 o ’ » 
Prodromus admitted genciu, based upon loss impoitant (haiuctejs 
than those winch the present specie*. possesses. Had tho filaments 
been simply adnute to tlio coiolla, 1 would have conniderod that 
circumfetauco of very btfle i?nportanco, but tliey aro actually termi- 
nal between the corolla -lobes, as is shown by tho fact, that tho 
epidoiiiiis of the corolla wcflies the vusculur bundles louduig 
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4n the filaments Tho calyx is exactly that of Tjomataganiutn or 
Ophelia ) tho bdl-shuped corolla morn that of a Genhana . 

As regard-* the name, w’hi< h i gave to this new genus, I believe, 
1 ha\o done nothing moro hut paid duo jm-tne to tlm Uev. H. 
J ic s a h ko, of tho M<>ra\iun Mission, who, with untired /cal aud 
lor ri grout pa 1 1 of the \ car secluded from all the civilized world, 
pioscmlcd his llol.iiucal rescan lies in Luhul, adding many a now 
or rare plant to tho scanty Flora of llritish Tibet. 


J i, sn me Ku r z. 

Pnivx ft-fidus, Mih.crpmlis. ( 1 orollu campanulata, 5-loha, lauco 
nuda JbveNqiio epipetulis dcstiluta Stamina 3, tormiualia^iu. 
Hinuluis lohorum corollao sita , filament a breussima ; anthenc in- 
cumhcntcs 0\aimm utriuquo attcmiat mu, umlu< ularo, ovulis 8 
juvta Mil uras scnatis , stylus longiusi ulus, bipurtitus. CapMila 
siihscssilis, l>i\alvL, septicnlu, uuilooui.iris. Semma obhmga, licvia, 
plaientis memhramucis adnata -- 1 lerba annua, glabra, caulo recto 
ibliisquo oppositis, llorihus racemosis v. suh-pann ulatis. 


1. J. gontianojdos, [Gentiana Ja*hehlel % Kii rz, in Seem. 
•Toin'ii. J lot 1K(>7, 2 11 ). — Paulis strict us, 1-2 pedalis, raro pumihia 
■\i\ 1-pnllu an-* , folia glabra, ima sputuhilo-hnenm, roniota, v. 
t i n spot ini. punuliO .sub-ro-uilata, niporiora linoan-lauccolata, 
ftcumiiiiito, Povdliu ; f loros fere semi poll i cares, violacci ; calvcis 
sogmcita linoaria, corolho tuho campaiiulato puulo ^broviora ; 
enroll e Join ohlongi, aeuti , oapMihi ciliptica stylo longiuseulo 
i’oron.itu ; semina sinapitormia, ninjiiM ula. 

Huh. Western Tibet, Luhul, 5) — loOUO feet, on meadow's, frequent, 
(ft .1 af«clfckc) ; Hotting -pas* bet w ecu Laliul and Kulu, 10 000 
feet, (l>r ft r a n d l s) ; ti. Jul — Si pt , fr Aug. 

Flute XUI, Fig. 1. Plant, lunatiu. si/e, cut in tliron purls, fig 2, 
corolla laid open, magnified, (as°iuo also the following figures); 
fig. 3, a small piece of corollu, particularly show ing the insertion of 
stamens ; fig. 4 ovary. 
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Notes on the Geology of the Vicinity of Poet Blair, Andaman 
Islands, — by V. Ball, B A., Geological Surrey of India* 
[Received 3rd March, 187 $ ; read 1st Juno, 3870.] 

My examination of tho geology of tho Andamans did not extend 
beyftnd the immediate neighbourhood of Port Blair. An uttuck 
of fever prevented me from availing myself of tho opportunities 
which Col. M a n, Superintendent of tho Andamans and Ni- 
eolmrs, had kindly promised to afford mo for visiting moro distant 
localities, as also from examining tho c\euvnt ions, whieli ruquirod 
to b»» drained, where coal hud been worked for. 

It is with some hesitation that 1 offer for publication those notes 
a,h for the reason abovo stated, refer to w hat is but a small portion 
of tho islands, though it embraces the whole of tho area in which tho 
convict settlements are situated. J do so, however, in consideration 
of the facts that the fi w geological notices of these islands which 
have been published arc of a general character, and that thorc^has 
hitherto been no attempt io describe any strati graphical details. 

It lias been shewn by Mr. K u r z* that tho principal rocks about 
Port Blair are sandstones (tertiary). Mr Kurz’fl specimens en- 
abled Mr W. T. B 1 a n f o r d to identify these rocks with those 
forming a considerable portion of Arracan. 

Tho Port Blair sandstones are reported to bo fossil iferousj and are 
certainly so to tho extent of containing coal. No collection of fossils 
has boon made, consequently the true position and affinities of flu's 
formation fco tlioso of other countries remain as yet undefern.incJ.J 
It is probable, however, that, ms I have pointed out,§ tho*o sand- 
stones will prove to be &£ Month ail uge with t^aose of the son thorn 
Nieobars. l)r. H o c h s t e 1 1 e r gu*pc< ts tho younger miocono of 
Java to be represented by the tertiary deposits of thdNieoburs, and 
thus we arrive at the probable ago of tho Andaman rocks. For the 

• 

* Report on tho Vegetation*)! the Andaman Islands. • 

^ I observed m tho sandstone at the N. B. end of Koss island several speci- 
mens of a Pccten, a stnull Cvthrrea- liko aboil and fragments of Oysters, which 
fossils prove that the deposit* arc marine, and tho aspect of these fossil* is 
undoubtedly n tommy one. [F. 8 t o 1 i c t k a.] 

I J, A. F. B. XXXIX, 1870, p. 27. 

§ See Records of Geological Survey of India, 1869, Part 3, p. 67. 

# # • 30 
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V 

full discussion of this question, reference must be made to Dr. 
Hocbstetter’s paper and Dr. Stoliczka’s note* on the 
ago of tlio Andaman sandstone rocks. 

For convenience of reference, I have arranged my fiold observa- 
tions and deductions from them undor the headings of a few of the 
principal localities commencing with — 

Boss Island. — T ho geology of Ross Island, the head quarters 
of tho Port Blair settlement, is particularly simple. The rocks jro 
fino bluish groy sandstones with intorbeddod layers of argillaceous 
shales (mud-stonos). Tho strike of tho bods is almost uniform 
throughout the island being from N. 15° E. to S. 15° W. ; in no 
case doos it vary moro than 5 U on either side of that bearing. Tho 
dip is high, in some places boing (>0° ; but 55 to W. 15° N. wMrcn 
is tho amount of tho inclination of tho face of bare rock exposed on 
the wost of tho island underneath tho barrack buildings may be 
taken as the fair avorage amount. On the oast and south-east, I 
observed dips as low as 3G 0 , 28' J , 25°, but those arc cvidoutly duo to 
local subsidence. At tho south end of tho island, whero the beds 
aro soon distinctly striking across tiro channel to South point and 
CoiinYNn’tf Covu, the dip is 55 n , and in one bed 60°. 

The abo'vo stratigraphy *al conditions which aro roughly repre- 
sented in tho accompanying sketch section of tho island are such, 
it will be observed, as aro eminently conducive to landslips; not 


rtor IvUuui ai (hi Sorth *utf 
Suxii t huh hnjr.ia 


VeihftmUnngeu dor pool RcichB-Anstalt, Wien, No 9, 1868. 
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merely landslips of the superficial humus which must occur to a 
great extent wherever on steep or elevated ground primoval jungle 
has boon cut down and the surface exposed to direct atmospheric 
influences, but to landslips of the rock itself. 

Water passing through the permoable Btindstonos, and being ar- 
rested on the surfaco of the impormcablo shales, produces a slide 
down which the superincumbent mass, resting at an inclination 
of from 55° to 60°, must tond to slip, tho rapidity with which such 
destruction takes place being in a direct ratio to that of tho re- 
moval of the lower portions of tho bods by tho soa or other agen- 
cies. Sucli boing the condition of tlio rocks on E-oss Island, it was 
with surprise that 1 saw that it had been tho practice and was still 
so at tho timo of my visit, not only to remove and use for building 
purposes tho stones on tlio boat h wine b serve to break tho force of 
the waves, but ovon to quarry out large masses from tho fnco of tho 
bods, thus endangering tho stability of tlio island. 

On tho eastern or seaward side, the destruction is progressing 
in a different way. Tho esc arpmont shewH a steady tendency in 
the edges of tlio beds to breuk up ; and confused heaps of fallen rock 
and day abound. Sections of tho road too, constantly slido down 
and so bring more and more of tho roc ks and their natural covering 
within the range of tho wash of tho waves. 

The highest point of Iloss is 1 of foot and tho area about one-third 
of a square mile. As tlio principal buildings of tlio settlement are 
upon this small island, it should be an ebjoct of no trilling import auco 
to preserve its integrity to the utmost. With fhis in \icu, it ih per- 
fectly obvious that the practice of removing stones from the beach 
and of quarrying them out of tlio side of the* island should be discon- 
tinued. Some protective measures to retain tho soil and shelter tho 
rocks from tho direct action of the atmosphere might be undertaken 
with advantago. 

Under this lioad the plonting»of troos especially of those species 
known to have roots wWich bind the soil (thus to a certain exfont 
reviving the conditions which existed before tho jungle was # eut 
down,) would bo perbnpfrthe mont efficacious. 

Southehn Coast line or Pout Blair — An examination of tho 
rocks exposed along tho egasi lino from Aberdeen round by Haddo < 
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to Njvv [mini, discloses the oxistom o of <4 succession of rolls which 
tend to keep tho same bods near tho surfnco. At Navy point, 
tho dip is to N. W., while on the opposite shore of Viper, it is to 
S. \V., or nearly so, thus indicating tlio probable existence of an 
antidinul in tho channel between. Thoso facts render it possible if 
not probable that the coal of lioss, Navy iwint and Viper may be 
from tho same hod of sandstone, or at leuht that it is confined to a 
narrow zone m the formation, and is not widely scnttorod through- 
out the whole thickness, as it at iir-d sight appears to bo. 

Near lladdo, on tho eiost of a roll, tho bods shew little sign of 
disturbance, being nearly hoi i/outal Somo of (ho sandstones there 
eonlain veins of calespar, and u peculiar yrti makes itb appeal uncn # 
A Loose block of lime- tone* lies on the beach south of the AVo'.torn 
point of Chatham Island ; J did not succeed in finding its source* 
hi Ol T N I I La ilium. — Tlie principal rock is a coarse yellowish green 
or grey sandstone apparently ^eiy absorbent of water, ("lose* to tho 
top of the hill which is 1153 loot above tho sea line] the sandstone 
appours in \ortieal bode , on the ascent the rocks aro much obscured 
by huiuus. 

Virtue Island — There is a good deni of irregularity in tho bed- 
ding of tho sandstones which form this island; towards the* wost- 
end they are also much cut up by joints which form an angle of 
76° with tlie prevailing strike thft’o. The highost point of this 
island is about 220 feet, its area less than half a square mile. 
Tho comparatively small inclinations of tho beds renders the 
dauger from landslips much less hero than on Tloss. % 

Ou tl.i north side of tho island a sinking for a well through sand- 
stones uud blue mud-stones disclosed somo indications of coal 
in nests which, how ever, wore speedily exhausted, and the excava- 
tion allowed to rovort to its original purpose as a well. At tho time 
of my \ifcit, tho well was full of water, and I could detect no trace 
of coal in the exposed sootion on the feide of tho hill, 

NomfraVs Ghat to Port Mofat. — Tho road between these 
tw o places is about two miles long* It is carried for the most port 
along the line of junction between hilly gproiiyd covered with lofty 
Jungle and a mangrove swamp, in some places it runs across the 
w swamp on a bund. 
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The rocks seen in the vicinity of tho road are tho same sand- 
stones and shales as at Boss, &c. There are also eorno conglome- 
rates which may be o^m^e recent ogfe, Not far from HomfmyNj 
ghat tho road crosses what appoars to bo a (tylr of intrusivo serpen- 
tine; it is, however, not well exposed, tlio junction with tho sand- 
stones being hidden by soil. 1 shall speak of this rock, portions of 
which are very bountiful, ngaiu further on. 

The abrupt termination of tho rocks at tho edge of a mangi’ova 
swufhp, us above described, seems to point to tlie former exist oueo 
of a strait wliirli joined Ports JBlnir and Mount and consequently 
divided tho island into two Such n strait now separates the north 
and middle Andamans. This would cither in\ol\e tho hut of a 
general rising of flic land having taken place, or lie simply tho 
result of silting up of fto channel. Mr. K ur/ 1ms given evidence 
of a general sinking: the quedion may ill bo regarded us an opon* 
one to lie decided on tho collection of further data. 

Islands North Mast or t\mr Br vm. — North-east of Port Blair 
there is a group of islands of various si/es. Tho smallest, known 
by the name of the buttons , being rocky pinnacles covered with close 
and dense jungle. As seem from a passing vessel, some of tho 
rocks appear excessively white, and it occurred to mo as possible, 
that they may bo similar to the* day-stones of Kumorta and Nun- 
cowry, and therefore distinct from the J'oil Blair sandstones. I had 
no opportunity of landing to ascertain tho point 

Nauko.ndam Islvxd. E. Long. !)t r 17' 22", N. Lat. 13° 28'. 

Both when going to and Returning from Port Blair I passed with- 
in a few miles of tho remarkable island of Narkondam. From its 
shape no reasonable doubr run exist us to its being a volcano. Un- 
like? its neighbour on Barron Island,* it lias never been noon in action. 
The central cone which rbos to the height of 2150 foot appears to 
be surrounded, as Mr. Jvurz has pointed out, by tho remains of an 
old crater. Tho cone is fiprowod by deop ravines. At one place, 
I noticed what appeared to be a slip or subsidence of a portion of 
the crater. I was most anxious to land, and ftejjtaiu B a r r o V tho 

# Barron Island lins fi^qu&tly been describod fioo Lionfc. Colobrooko, 
Afltetic Researches, Vol LV, p. 307 , Dr. T 1 a y f a l r. Records, C4ovemmont of 
India ; Dr. L i e g, J. A. S. B. I860, and Report by a Commission to enquire 
into the amount of Cattlo fodejer obtainable an the island. Proo, A. S, B. I860.' 
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©ommandor of tho Arracan, would have affordod me an opportunity, 
had ho not, on approaching, oonsiderod that owing to the surf 
which was breaking on the steep | cliffs, ^ attempt to do so would 
havo boon attended with dangor. 

The useful rnomjciB contained in the hocks of the 
Andaman Islands. 

So far as is ai present known, the useful products occurring in the 
rocks in tho vicinity of Port Bluir aro ( hiefly continod to throe, viz. 
Coal, Serpentine and Sandstones suitable for building purposes : — 
Coal. — As lias boon mentioned above, traces of coal havo been 
found on Ross, at Navy point and at Yipor. From ull that I could 

ascertain, tho coal at each of those totalities occurred in small Hosts 

0 

in tho sandstones, which woro speedily exhausted, and it whs found 
* impossible to discover any definite seam which might be follow- 
ed np. 

Instances of coal occurring in a similar manner aro not wanting 
in India as well as elsewhere. Tho principal localities are Cachar, 
Chittagong, Cheduba Island, Sandoway, and some of the Southern 
islands of tho Nicobar group. The < oal of these places has been 
described as occurring in 14 nests of simply fossilized wood wdiich 
may bo supposed to have drifted into the sandstones.”* 

Regarding tho quality of the coal which has been found, — two 
specimens 13 and 0, free from sandstuno, have on analysis , \ given 
tho follow ing good results — 

Unpicked! Picked* 


A. B. C. 

Carbon, 50*8 52*3 62 

Volatile, 26* 41*4 34 

Ash, 23*2 C-3 4 


It is therefore a coal which would, undoubtedly, be of very great 
value if found in large quantities fof making gas ; jx>ssibly from its 
lightuess and consequent tendency to (Cssipato before complete 
eomWstioiL had tal^n ple^e, it might not provo of suificiont heating 
power for steam engines. f * • 

* Coal monroea of India by T. Oldham, Eaq., LL. D., 1667, p. 18. 
f By Mr. T w u o n. • • 
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So fhr as they have been examined, the Nicobars and Andamans 
do not contain any trace of tho group of coal boaring rocks (Eocene) 
to which, according to Dr. Hoolistettor, the workable coal 
seams of Java, Borneo and Sumatra bolong. 

Sekpenttne. — The Serpontine noar Horn fray's ghat, tho ex- 
istence of which was first pointed out by Mr. Kurz* is, I think, 
deserving of special mention in an amount of tho useful products. 

This SorpcntiuG maible iH an exceedingly handsome variegated 
groon and blink rock, which might be worked up into many useful 
anti ornamental articlos. Tho portion exposed nour the surface is 
of voiy variftblo quality, and is much broken up Lower down, how- 
ever, where tho rock lias been protected irom tho injurious effects 
of the atmosphere, it might bo found to bo of a more uniform char- 
actor. 

If on quarrying it should bo ast ortninod that largo blocks of 
homogeneous texturo can bo obtainod, there can bo no question 
that tho woi king up of sutli a stone would furnish an occupation 
singulaily well suited for thoso amongst tho convicts whoso consti- 
tutions unfit them for laborious out- door woi k ; while it is con- 
ceivable that under judicious management, it might bo made a very 
profitable undertaking. 

Manufactures of more or loss elaborato character in soft seotilo 
ctones, such as soap stone and marble supply, as is well known, <>< - 
cupation and tho means of living to largo numbers of people in 
parts of the North West Provinces, in Oiota Nagpur, and othor 
parts of India and in Burma. 

It is not improbable that nmongsf the convicts some might be 
found already skilled in such work. In any ulso weie tho opera- 
tions at first simply confined to sawing tho rock into slabs, such 
would, I believe, find a ready sale, and be applicable to many of tho 
purpose for whit h Italian marble is largely imported into Calcutta. 

Buiu>ino Stones. — Sandstone are found on all tho small islands 
and on tho so-callod mainland in the vicinity of Port Blair. 4Phe 
variation in texture is not excessive. Tho sandstones of Boss have 
been used extensively in # tho buildings on theft island, and have 
I believe been found when carefully seloctod, very strong and 

* Report on thp Vegetation of the Andamans. < 
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dural >lo. The roeults of local exponents on this point ore desirable. 
It in not inqMmsiblo that the time may come when it will be found 
both practicable and protiiublo to export somo of these as wall 
as the ornamental Serpentines to Calcutta. 

Lime. — An unlimited amount of lime of the host quality might 
bo obtained from the coral roofs. In Calcutta, and Bengal genet- 
rally, whore limo i* expensive and often rniuh adulterated, the 
introduction of limo from the Andamans would ho most de- 
sirable. 1 am not ai this moment in possession of statistics to 
show how fur this might be expected to prove a profitable under- 
taking ; but it scorns probable that the coral worked by convict 
labour in the Andamans, would bear the cost of transmission to 
Calcutta, and leave a considerable margin for proiit. It would bo of 
course a matter of no small diliiculty to cut tlio coral on the eurf- 
Washod roof*. 

Ikon. — Mr. Knrz speaks of somo very ferrugi nous serpentine 
which ho thinks might bo worth smelting, but ho adds that there 
is no limestone at hand. As to tho quality and quantity of this 
oro I cannot speak from personal experience, but tho absence of 
limostone is wareoly a valid objection in a plaeo where any amount 
of limo might be inunufm lured from corul or sea shells. 

Before concluding, 1 would allude to several noth oh as to the oc- 
currence of quicksilver in tho Andamans which I have met with in 
my examination of tho numinous accounts of these inlands. 

1. Tho Mnhoiuodun travellers of tho ninth century having do- 
eoribod on Wand inhabited by a race with the cliaractoristks of tho 
Andamanese of tho present day proceed to say. “ Bejond this is a 
u mountainous yet uninhabited island whore, it is said there aro 
“ mines ol silver ; but as it does not lie in the usual track of ship- 
“ping, many have sought for it iu vain, though it is remarkable 
<l for a mmiutoi# called Kashenal. It onco so happened that a 
“ ship sailing in this latitude hail s\ght of the mountain and ehnp- 
“ ed her course for it, and falling in with tho land sent a boat on 
*• shore with hands to cut wood. The mou kiudlod a firo and saw 
u siher* run from it which plainly indicated ^thero was a mine of 

* This may possibly allude to tho quicksilver mentioned m the following 
notices. 
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u this metal iu that place ; they shipped, therefore, as rnuoh of the 
“ earth or ore as they thought lit, hut as they were proceeding on 
“ their voyage, they met with such a storm that to lighten their ship, 
41 they were under tho necessity of throwing all their ore overboard, 

“ Since that time the mountain has l>oen carefully Bought for, but 
u has never again been seen.*'* 

2, In Hamilton’s East Indies, quoted by I)r. Mount, we 
learn that an Andaman ose was captured in one of the forays Vhieh 
his countrymen w ere in the habit of making on their more peaceful 
neighbours in tho Nicobars, ho was returned in slavery there. 
Afterwards lie was purchased by some Mussulmans of Acheon 
(Sumatra). JJis muster having died, ho was munuinittod, and 
allow od to set out on a trip to visit lus country, this he effected 
alone in a canoe. Having remained for sonic time with his friends 
oil the little Andaman, he returned again hi the Nicobars, briuging 
with him a quantity ot qui< ksilvcr, w hit h lie reported to be abundant. 
Subsequently ho made soveral voyages to and fro, aud was seen by 
the narrator in 1091 

3. In a list of the useful metals found in India, attached to a 
lettcrf on the formation of tho Museum of Economic Geology for 
India by Captain Tromonlioro to H. Torrens, Esq., Secre- 
tary to tho Asiatic Society, mention is made of quicksilver aw occur- 
ring in the Andaman Islands, but tho authority for tho statement ia 
not quoted. 

I have given tho above in the hope that those, who may have tho 
opportunity, may endoavour to tost tlio truth Nif tho rcqiort. 

* Ilam»’s Collection of Voyages ami Travels 
t UuUhI 27 111 January, 1811. 
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Noirs on Baum ouseio-ed jn the frEioirBotnoiooD op Pout Blaib, 
Andaman Ihlanhs, dumno the Mosrm op Avgust, 1869,-r-by 
V. Ball, B. A., Geological Garvey of India . 

(Received 2ml March, 1870, lwid lat June, 1870 ) 

Tho following tu o brief notes upon <ioino of tho birds which I 
observed in tho vicinity of Poit Blmr, while stay ing theio for a low 
days fn August lust. I havo not attempted to draw up any com- 
plete list of tho birds occurs ing in flic Andamans, as that has 
already boon done by tho Into Capt B o a v an, in a paper in the 
Ibis for 18(59, N. 8 , Ilf, p 314 of ho<i When no special reference 
is given, tho names of the species cjuotod correspond to those 
recorded in I)r. Jordon 7 s “ Birds of India.’ 7 

1. IlA ,ma'j ornih Clin eta, Duud., If. intdulufufi, Vigors. 

Two specimens which I obtained, out* m young and tho other in 
adult plumage, appear to belong to this spec u»s, and not to If Lhjini 
which, according to Col T y 1 1 o r, is tin* more* common spe< ies at tho 
AndamauH. In tho* typos of II hlynu the h nglh of tho wings does 
nut oxceod 14 inches,* whereas in both my specimens it is 15. 
I was told that these birds uro very misc luevous about IVnt Mouat, 
constantly canyiug o fi live fowl 

2. Nixox sp. i I received h*om Mr Homfray an old skin of a 
spooios of Ninox, which liad boon shot by him at l’ort Mouat. 
Tho moos moments of it aro so much greater than those of J\\ 
effinu given by tho late Captain Boav an,f from a skin in Col. 
Ty tlor la colloutiou, tluit I am doubtful about referring it to that 
specie*. 

Long tli. Wing. Tail. Bill at front. Tarsus. 

N. aflftuis, 9*5- H> 0 75 4’ 36-4 *5 *75 *75 

N. «p.? 12 8 5 4 75 *75 1 

Tho colour corresponds to that given for N. ajhow, and the mea- 
surements very nearly with^ose of A r , 8tuteli«lus. I hope to receive 
othar specimens of this bird. c 

8. Halcyon ftbcus, B o d d. 

4. H. ATBICAPXLLUS, GlUul # 

5, Todirampuvs collakis, S c o p o 1 i ? 

* Ibw, N. S., Ill, p. 811 # i Ibidem, p. 3K>„ 
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*6* P^iuasoRNis NiooDAnicra, Gould. Birds of Asia, 1857, Fart 
IX ; F. Z. S. I860, p. 555 ; P. erythrogenys, B ly t li, J. A. S. B. 1846* 
XV, p. 23 and 1858, XXVII p. 81 ; This, N. S.]Vo\. Ill, 1867, p. 319. 

Largo (looks used to fly over Vi^er to and fio daily for the pur- 
pose of visiting their feeding grounds north of the Port 

7. MnenLEJiiricus Holton, Blyth, J. A. S. B. I860, XXIX* 
p, 105 ; Ibis, N. H. IH H p. 320* 

This peculiarly ph imaged woodpecker seemed rather abundant 
on Mount Harriet. Its vigorous taps on tlio dead trees resound 
through the forest, and may bo heard for a considerable distanco. 

The specimen I procured, had a peculiarly rank and offensive 
smell ; it measures — wing 7]", tail 6', bill at front 1}J*, tarsus 14*. 

8. Cnxrnorrs Am>amavknsis, T y 1 1 e r, Ibis, N. S., 1IT, p. 321. 

1 frequently heard the call of tins bird in the dense junglo on 

Mount Harriet. It resoinblos, but is not so deep or sonorous as, that 
of C. ntfiprnvis. 

0. Nixuakinia rp.n oralis, Hors f. PI. Col. 138. 

Common on Mount Harriet. 

10. Erxu.irs, sp., I obtained a specimen of what I believe 
to bo a young Edoltu* , which answers to the meagre descrip- 
tion of Diet uruh JndamaneynL8 K T y 1 1 o r, (This, N. S., Ill, p. 323,) 
in having hairdiko feathers springing from tlio nostrils and 
white tunnies under the wings. Tlio tail is unfortunately only 
partly developed, the 4th pair of feathers boing only half grown, 
and tlio 5th not yet sprouted. Tlio beak and general asjwct 
is that of an Ed ohm rather than of a E'crurw. Making every 
allowance for age it is still a much smaller species than that which 
has hitherto been found in the Andamans, arid which according to 
B 1 v t h is the largest race of E. Muluynmn. The presence of tho 
liair-like feathers from the nostril and the forehead, serve to distin- 
guish it from the latter species. Tin* description and measure monte 
of my specimen are as follows : # PJmnngo block with a metallic groon 
gloss, primaries brownish ; wing 5 T y, tail 4J", bill at front +\\* f 
tarsus J*. 

11. Artamts LEpfonvoiALis, Gould, P. Z. 8. Loud. 1812, 
p 17; ibid 1 866, p. 555. A . Icncogaster , Vaionc. apud B o a v. t 
Ibis, N. §,III,p. 324, 
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Abundant at Port Mouat, where they may be soon perched 
on posts, at intervals soaring forward in pursuit of insects, and 
again rotuming to their perches. 

12. Otocompsa jocosa, L i n A*. 

Common on Mount Harriet. I shot several specimens, but could 
not find them in the heavy undergrowth which is perfectly im- 
penetrable in the Andaman jungles. 

13. Irena puejlla, Lath.? 

14. Pratincola Lndica, B 1 y t h, Ibis, N. 8.. Ill, p. 328. 

I saw a single spocimon of this bird. According to Col. T y 1 1 e r, 
it is “ not uncommon.” 

15. Oonvi/s A ndamanensjs, Tytler, Ibis, 1866, p. 420, and 
1867, p. 34, note ; C . culminatus apud Bly th. 

Undor the impression that this bird which I saw almost every 
day while at Pf»rt Blair was tho common C. culminatus , I did not 
shoot a specimen ; but Col. Tytler I find, makes them distinct. 

The introduction aud attompt at acclimatisation of C. splcndens by 
Col. Tytler, seems to have fuiled, as I did not seo a single speci- 
men near Port Blair. 

16. Dendrocitta IUyleyi, Tytler, J. A. 8. B., 1863, p. 88. 
Ibis 1863, p. 119, 

I shot a specimen of this interesting little pie which was perched 
on a high tree of Mount Harriet. Wing 2J", tail 7^*, bill at 
front 1*, tarsus 1". 

17. Eulabes Andamanknsib, Tytler, Ibis, N. S., Ill, p. 331. 

I obtained specimens of this bird both in the Nicobars and 

Andamans. I could detect no difference between them.* 

18. Temenuchus Andahanensis, Tytler, Ibis, N? 8., HI, 
p. 329 ? Stumia erythropyyia, B 1 y t h, J. A. S. B. 1859, p. 74. 

Flocks of this pretty white Mnynah used to feed on the slopes 
of Viper every day. 

19. Motta lecconota T 6 m. ? ,Mouat’s Adventures and Re- 
searches, App. p. 359. M. striata , Linn, cipud Tytler et Beav. 

The birds which I shot were certainly distinct from M. striata , 
L i n n., they had scarcely a trace of central stria*. They were 
feeding in flocks on the roads on Mount Harriet. 

« * Compare J. A S. B., XXXIX, P*rt }l, 1870, p. 31. 
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20. CARPOrHAOA stlvatioa, T i c k © 1 1. 

Abundant on Mount Harriet. Two specimens, main and female, 

which I obtained, are exactly identical with birds which I have 
shot in Manbhrim and tho R6jmal&l hills, also with spocimens in 
the Indian Museum from Cachar, blit thoy aro quite distinct, as 
has been already shewn,* from tho Nicobar pigeon. 

21. Demioretta oo color, Blyth? Jlerodtaa Andamanmw, 
T y 1 1 e r. I only saw some young birds in confinement. The specios 
is said to bo common. 

22. Onyciiopuion MELANrnneN, Tom, V. Z. 8 , 1866, p. 556. 
Common. Breeds on nil tlio small detached rocky islands. 

[JMo — on page 33, lino 17 of this volume for (Tarsus) 3" read 2k".] 


Ok tiie Normal Rainfall of Bengal,! — by Henry F. B l a n- 
ford, F. G. 8., Meteorological Ri porter to the Government of 
Bengal. 

[Recenod 27th May, 1870 — road 6th .Inly, 1870.] 

Tlio records of rainfall summarized in tho following tables 
relate, with a few exceptions, to the years 1848 — 1852 and 1860 — 
18G9. Tho former series havo been extracted from tho rocords of 
tlio Board of Revenue, and were kept by tho Collectors under or- 
ders of Government at tlio sudder stations of tlioir rospoctivo 
districts. In 1852, tho charge of the rainfall registers wus made 
over to the District Medical officers, but the series from 1852 to 
1859 are not available, having been placed in the hands of Mr. 
von Schlagintweit for the preparation of a summary of their 
results. Tho later series havo been principally takou from tho 
records of the Medical Department, and have been supplemented and 
completed as for as possible from the returns received in the Meteoro- 
logical office since its establishment in 1867. Some additional 
data have been taken from miscellaneous sources, such as JDr. 
Lamb's tablo in Yol. x:& of the Journal of the Asiatic Society, 
Dr. Hooker's Himalayan Journals, &c., but these are compara- 
tively few. * 

• Vide aotea, p. 32. 

f For discussion upon ibis papgr, fee Free. Aaiat. Sec. for July 1870, p, 223-226. 
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It must he promised that very few of the rogistors ran protend 
to accuracy, and as will he soon from tho flguros indicating tho 
number of years from which each monthly avorago has been com- 
puled, very few are complete for *tho entire series of years. It is clear 
from the character of tho original records, that tho value of tho re- 
gister in each case has been determined very ninth by tho amount of 
interest takon in it, or tho supervision tlmt could bo t \or<i*< d over 
it by the local editor, and in some t a sos it would appear to havo 
boon treated in a very perfumtory manner In some eases, tlio 
register has las n discontinued for seveial years umser utively, in 
others for three or four months only, r //., while the rain-gauge was 
wont to Cult utta for repair, and some sudder st dioiih appear never to 
have been furnished w it It rain-gauges. 1 have omitted many stations, 
the data of wliitl) are generally doubtful, or insulin u lit to furnish 
a fair average result, espe» ially those in whi< h the eailior series 
shows a marked discrepancy with tho later. On the other hand, 

1 Juivo admitted one or two registers proscuting points ol -pot iol 
interest, and width 1 ha\o reason to holiove trustworthy, although 
extending over but a shoit period AVhut kind of gauge may 
havo been used in tho earlier 3 ears I am unable to say ; of late years, 
tho form commonly in use is that which consists of a deep narrow 
room v or, iu which moves a Moat eon ring n graduated brass rod. 
The rise of tho iloat is read o(f on tho rod at its intersection with 
a bar which crosses tho mouth and tho funnel and through a* Jiolo 
in which tho rod slides.* Gauges of this kind in unpractised or 
careloss hands are subject to error in many ways; tl\o general 
tendency of which is, that tho quantities indicated are loss than tho 
actual rainfall. This I am disposed to believe is vory generally tho 
caso with the registers hero summarized, to tho extent perhafis of 

2 or 3 percent of tho total ruinfull, but any siuh ostimato must 
necessarily bo very vague. 

1 have classified the stations iy groups according to the chief 
physical divisions of the country, and they exposuro to tho vapour- 
beuring winds. Mr. Bovoin his well know r n troatise on tho Rain- 
fall of tho torrid zonef has classified the* Bengal stations in two 

* This form is figured as No. II m tho Second Report of fch« Rainfall Com- 
mittoe of tho British Aspociation Writ Assoc. Rop., 18B7, riate IV. 

f Klimotologisebo Beit rage, V'o! t Vobqr dye Yurtlioilmug dra Rogcns auf 
dec Oborfidche tier Rule, jshster, Thml. Dio Reglfi* dor Hciboou Zone, 
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groups, which he terms respectively the Dacca Group and that of 
the Ganges plain and the Himalaya. This division is in so far 
natural, that the stations of the former group, lying to the east 
of tho Bay and tho Gnngetic delta, receive thoir rain from the SW 
winds, which, passing over the Bay of Bengal, roach thorn without 
much alteration of diiectlon, and at an earlier period of tho year, 
while t ho temperature of the iVninsulur and the (hinges valley 
is rapidly rising under tho rays of a vortical sun. The westerly sta- 
tions of tho latter group are \ 1 Kited l»v hur\\ rainfall, only when, in 
consequent o of tho high temperature of May and tho oarly part of 
Juno, and consequent fall of tho Barometer, a largo hod y of tho 
saturated air from tho Buy is drawn round from its primitive 
direction towards the plains of rpper India, which it reaches at a 
BE or ESE A\ind. Tin* raiufall, therefore, commences and roaches 
its maximum at a later peuod at those* stations. 

Mr. Dove's tables give the rainfall of 12 stut ions only. Tho 
Jurgcr number of the stations for which l now have registers, per- 
mits of a more detailed grouping, and 1 am enublod to classify 
thorn with regard both to thoir exposure and elevation, as well us 
to the comparative siccity or moisture of the ram-boaring currents, 
that reach them. This is determined chi oily by the nature of the 
country traversed by those winds in their passage from tho Bay of 


ted is tin* following — 

dwiugor, Tc /pore, Now gong, 
iowhntt}, Goal para 
§ J 2. Kliasi llills. * Shillong, ( ’herrupunji. 

IX ] ii. Billiot Group. Hillnd, <’aihai. 

p2 j I. Tippcrah and Aia- j Tippc rah, Noacally, Chittagong, Ale- 
b bun Group. ( y nb, Han downy 


Bengal. The arrangement adopt 
Assam Group. ! 


/" 

o. Delta Groujj. 

i 

g ] 6. Northern Group. 

k 7. Himalaya. 

8. Bekar Group. 

I . • 

■g < 9. Western Bengal. 

o 

& 

10. Orissa Group. 


\ Jes-ore, Calcutta, Knlmagur, Moor- 
( shedubad/ N Berhunipoicj, Burdwan. 

! Dm»a, M} mending, Bogin, Kung- 
pore, Dinajpore, Muldah, ituinporu 
Beauliali. 

JJarjding, Jiungbeo. 

( Monghyr, Gjah, Patna, Tirhoot, 
( f’liuprah, Arrali, Ohumparun. * 

i Bhagulpoic, Sjory, Itanigunj, Ban- 
( oorah, M idmipore, M anbhoom, 
11 azureel aiugl i, XConchuo. 

Bttlusoro, Cuttuek, Pooree, Bumbub 

{ IKU'U. 
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Ausam Group. — These aro all situated in tho valley of Assam, on 
the narrow alluvial plain of the Brahmaputra, the elevation of 
which at Ooolpara is about 140 foot above sea level, and at Seeb- 
saugor, 260 miles higher,* decs not much excood 500 foot. Tho 
elevated plateau to the south known as the Oorrow, Khasi, 
Jyntinli and Naga Hills, averages from 4000 to 6000 feet, and 
intorcopts a largo portion of the vapour wliich is brought by the 
HW winds, direct from tho Bay, and is discharged upon those 
hills, and the plains to leeward and windward, from tho first 
sotting in of those winds in March or April, up to tho termina- 
tion of tho HW monsoon in tho boginning of Octobor. The 
heaviest rainfall is at Goalpara, near tho lower end of tho valley 
and at Seebsaugor, and Dibroogurh at its upper extremity, where it 
exceeds 90 inches. In Central Assam, it appears to average 
betwoen 70 and 80, but it is probably higher along the foot of tho 
Himalaya, all the stations enumerated lying either on the main 
stream or to the south of the Brahmaputra. The heaviest rainfall, 
is in Juno and July. 

Khasi ILUs . — Tho station of Chorrapunji is situated near tho 
summit of the southern escarpment, at an elevation of 4100 foot, 
and immediately overlooking tho plains of Silhot. The S\V 
winds, passing uuimpodod over tlieso pluins and tho Gangetic 
delta beyond, aro hero suddonly arrested by an almost mural 
escarpment up which they are driven, and consequently disdMkrgo 
their vapour in a torrent of rain, unequollo^by that hitherto recor- 
ded at any. other station in the world. In a single month* [July, 
1801,] f ho almost incredible amount of 366 inches is recorded in 
the register, and tho avorago fall of this month is not loss than 
157 inches. This enormous fall is as might bo expected quite 
local. Shillong is but 30 miles to tho north and a little higher, 
(4800 feet), but between tho two stations intervene throe higher 
ridges, averaging about 6000 feet? and at Shillong, the annual 
raiufall, as deduced from four years observations, does not exceed 
96 h&ihest about the same as that of Goalparah. Records from other 
parts of the platoau are wanting, but it is probable that Cherra- 

# As measured in a direct lino on the map. 
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punjJ represents tlie houviiM rain fall, and that on the more eas- 
terly parts of tlio hills, the rum is eonsidrruhlv less than on the 
westerly portion, since the wind currents that reiu h it, must firwt 
have trn\ or-'d tin* hill tract of Tipporuh. 

Stlhef Group . — The two stations torming tins gimip represent the 
ruin full on the alien iai plain of the Barak mid it- branches, to 
windward of* thelvhusi Hills. Tile elocution <»f (’tuhar, the* higher 
ol the two stations, is 72 fe»*t onl\. Billiot probably does not much 
exceed o0 The former -tatjoii js under 1 1n* of a portion oft ho 
Tipporah lulls, and hence probably the clitlercmce (2f» inches) in 
their mean annual fall 4 

Tiopunh a. ul Altaian Grnip —Next to Hie Khasi Hill Group this 
group of stations < \]i ihits tin* highest mean lainfall , Tippernh, the 
most northerly , roceu mg tH m< In ami Smdowav, the mod souther 
ly, 2d(i me he- Tin* Nations a»c all at or near son le\« 1 , hut they lie 
(\\ i th on** ev < ption ) on 1 he seu < «>a t, ,m I to w md w ar d of a < out i mums 
ranee of lore -t-olad mouuimn * lh.it i uus oblujuc 1\ u< ross the path of 
tin' S \\ r monsoon. Tindery giv,»t dill' ic in ^b< f w eon (lie annual 
falls of Sandow uv, or Ak\<ih mid < 'hilt igong, is pmbubly due, partly 
to dilferonc os m t li# • direction of the luomooii wind in 1 ho lower 


and upper parts of tlu* Aiakan Coast, mil pmtly to tlm greater 
pioMiuity of the lulls to tin* coast line at Alrwih and Sandowaty, as 
well as their greater deration. Owing pmtly, it may ho, to tho 
nohtaflo piesented hy tho Arakan Mountains to the HW winds, hut, 
in a greater (legion, to tho low < r huionn 1i n pressuieof tlm [dams of 
Ben gal, tho w?nd- direction at Chittagong, dining the greater part 
ot the K\V monsoon, is SSK,.or about puralh 1 to the coast and 
the hill rump-*. At Akyub and Sundown^, it is from SW or SSW 
or light and vanahlo, in the earlier months, hi coming »S m tlio 
luter months ot the monsoon die* nuns 1>* gm earlier at tho 
northern tli an at the moie south* rl> flat ion-, sim e at the Litter 
but little rain falls m April ; and that of Mux is light, as compared 
with the rainfall of the suhsc cpient months 

Delta Group. — In tills group, 1 include only those stations lying 
between the Mognu. I*ydd # > ''or low er Gauge sj and the, western inur- 
gin of tho Dolt a. In their a - in th.it ol lie* two Text mentioned 
groups, thy annual fall is yjn-idenibly gi eater on the stations 
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tying to the eastward than on those to the west, and of the latter 
those lying to the south near the coast receive more than those to 
the north. I have omitted the two stations, Biirrisal and Furreed- 
poro for tho reasons given at a previous page, but it is well known, 
as indeed their registers show, that thoy [the former especially] 
receive more rain than uny of the stations hero enumerated, and 
their rains begin earlier. The mean rainfall of tho Delta would 
appear to be about 70 inches. 

Northern Gt ou/).— With tile exception of Malda and llampore 
Beauloah iu tho SW, and Duct a in tho 8K corner of tho area, 
these stations have n higher rainfall than those of the Delta proper. 
This is doubtloss owing to the influence of the hills on the north 
and north-east, especially tho latter, which obstruct tlie free passage 
of the vapour-bearing winds, and increase the precipitation of 
their vapour. This influence is felt to at least 80 milws from thoir 
loot. Other things being oqual, tho easterly stations receive more 
than the westerly, and tho rains begin oarlier at the former, as in 
tho case of tho De^a stations. The a\oiage fall of the area is 
about 80 inches. 

Himalayan Group . — 1 have returns of tho rain fall of only two 
stations in tho Himalaya, and of one of these only a four years’ 
register Ono of them, Kuugboo, is situated at an elevation of 
5000 feet on a spur directly facing the plains to tho KB, the 
other (Darjiling) at f>,950, shut out from tho plains by a ridge 
wkuh averages 1000 feet ubo\o the station. It cannot, therefore, 
be ascertained how far the difference of their Ai if fall, which 
amounts to about 21 per cent, of that of the wetter station, is 
attributable to difference of elevation. But it is important to note 
tike very great difference of the rainfall of Ifcungbee and Cberra- 
punji, both at nearly the same ele\ ation, and both fully exposed 
to the moist wind of the region ; since in Sikkim, the course of 
tho vapour-bearing monsoon lias turned so as to proceed from the 
$& 

'Ilthar Group . — I include in this group, all stations to westward « 
of the hilly and upland region that lies to south of the Ganges 
and between its Delta and the Sone valley, and those north of the 

4 Ganges in tho province of Beliar. Thoir elevation varies from 150 

■» • ^ • 
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to 450 feet. Tlie vapour-bearing monsoon reaches these as a SE 
or E8E wind, and having idread)' traversed the high ground 
above noticed, and its flanking hjll ranges, has been deprived of a 
portion of its moisture. Consequently their mean rain full does 
not exceed 40 incites, and their (ljnmic is similar to that of the 
N. W. P. Moreover tho rains commune o as a rule about a fort- 
night later than m the Delta, and they reach their maximum in 
July or August. 

Western Bengal . — Under this name, I group the stations lying 
botweon the* Delta and lbdiar groups. Those on tln^ eastern and 
north orn edge' u*o from 100 to 200 feel only above the srtit. Those 
in (he interior are more clouded, the highest, Ha/aroobuugh, being 
2010 loot. The u* rainfall vanes between an amount equal to that 
of tho western Delta stations, to oue riot greater than that of the 
Dollar group, (lonerally there is a gi actual diminution Ivom east 
to west, but tho amount is much influenced by elovation and 
exposure. Thus, Jlo/urocbuugh, at 2010 feet, has a mean rainfall 
10 inches higher than Manbhoom, 70 imJo^ to flu* oust waul, but 
situated oil a plain probably loss than 600 feed above the sea. On 
tb o east fare of tho Kurruc kporo hills, .*10 miles west of Dhugul- 
poro, in a country 'ovored with deuso forest, and directly facing 
tho 8E wind, the rainfall is statue! by Mr. 8 t o v o u h in a report 
on a pi oposed s< liemo for lnigation, to bo us Jngli as 72 inchos, 
which does not seem improbable. But at Bhagulpoio to the east- 
ward, dose to the (lunge*, the average fall is onlj 51 inches, and at 
Monghyr at tho north-western foot, and somewhat to leeward of 
tho range 4 , it does not amount to 10 inches. 

*Ortis*a (7 roup — This group ini lades throe slat ions situated on 
tho alluvial plain which borders the nortli-wesf coiner of tho Bay 
and avornges 50 miles in width, and one, Sumbulpore, in the 
interior of the hill count rv hing to the westw urd. -Bulasoro, the most, 
northerly of the former statins, has a rainfall equal to that of 
Calcutta, but the quantify diminishes to tlie south and towards the 
interior. The wettest months appear to be July and August, but 
the registers show anomalies, which are probably duo to 

their imperf<Krti5n. Tt nmv be noticed, that while the June rainfall 

is somewhat less than thpt Delta, tho OcioW fall is some- 

0 * ^ 

what larger. • 
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Hlvsons avi> cause# or Trip. Rainfall — I t ha* been notired 

* 

^ above, that there is a certain amount of vnriution in tho season of 
maximum rainfall in eastern and western Denial, tho rains of tlio 
former Loginning and roar hmg their maximum earlier than those 
of tho latter; but Ihoro are Home othor features ol‘ il.oir pemuiiedy 
that urn} bo notiud in louncition with what is known of tho 
general causes that determine them. 

A glnneo at tlio tublos will show tliat tho rainfall of ]hm>il is 
fur from being rostih tod to that period uliiih is omphutu alh 
termed ‘ the rums’ , m which usped, Bengal oflois a marked contrast 
to Bombay, and tlio western part of the Bem*suhir generally- 
December is in general the* eh it month, but from ili.it time for- 
ward the monthly rainfall gradually im reuses, molt inpidly 
however in eastern than western Bengal, and tloue I 4 - no long p» nod 
of gloat sieeilj preceding licu\\ rainfall mu h us e inuae lenses 
western India. 

Of the cause of the rain that falls in the winter mouths, 1 have 
seen no sntisfai torv tin ouni, and our it < ends an» at pnsm* too 
imperfect to permit oi my Miggi t»ng h ■> probable explanation. 
Thu w mtei rams, it must ho absented an* more legulai ami ireijimut 
in Tapper India than iu lleng.il tbrnnallv, lu»\\iu], a few dins 
of ram iu Jimuarv ami reluu.n v aio < \ium n m < d at Calcutta. As 
fin as I have* observed, this ram is pto< < de d h % \ n < aim date of the 
atmosphere, or hometmies bv a light wiml In m the south, and the 
Calcutta registers shew lh.it it is mod fmpient with north and 
oust \nnds. Tho.sky beM'omes covered with < inn-stratus whnh gru- 
duallv t hit ken*, and at length resolves itself into a steady rain, less 
heavy th m tho summer rains, and somewhat like the winter rnths 
of Knropo. It is always followed In u con idevublo fall of temper- 
ature, and generally by a <*ooI breeze from the X\V. 

Ah tho sun advances northwards m Muith ifnd April, tlio 
temperature ol‘ tlio PoniuHulur ris6s rapidly, tlio foe us of heat 
being, according to the Messrs. \on fc* e h 1 u g i n 1 w e j t ’ s chart, 
about Nagporo. With the mo of temperature, the tendency of 
the wind** becomes centripetal, tho direction bejng between S 
and ISFj along the Coromandel Coast, and W o? WNW on tlio 
Count of Bombay. Herein wo hav^/he piobable causo of the 
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spring rainb, wluMi as 1 ha\e above remarked, are not felt in 
Bombay, or indeed any whore to thoyyest oi Nngpnio. This will 
bo understood, if wo consider what will be the wmru* of the winds 
that impulse u]>on the opposite (OiM* oi the lVmnMilar in ue- 
(orduiiio with Bu\k Ballot’s law, and as ^eulied by olmen utioii. 
On the east toast, tin* ail tomes liom the' M»uth, loss Hnttmi- 
Ud nub ed, than that whnli bungs tin monsoon nuns, Mine at this 
period, it is not di iwn in a < ai«l \ inniiit oyei so gi eat an expanse 
of fK oan , hut < out imm^ a < ousjderalih quantity of vapour, whnli 
it pm lpitates ( lnolh m the lent, hut luipontly ymh at storms 
oi w lot h the B< ngnl * Noi t h W sth’ iin < \ imph s On the Wn^A 
tin air tonus on m 11 honi tin IS W, 111 it ih, bom the ami 
lt^jon ol \iahi t, and He t o mt . it *» mound t lit 1**1 inn (tuli mid 
tin < \ p inst oi si i 1 1 in t i st l 1 m 1 \< • i tie iomii'ik -t <tml thi I ml mu 
IS nifiMil.u is in iilim it todiu^ .1 li» n li!y yyithy p mi 

The aboye txjd.niiim apple ol hums only to lie* i'ltmiMilur 
oi India, plop* tly s* < lh l In 1 ist i j Ih i ^ d and A x t m lea\y 
rium hi in \ ]>i il, oi xhoi Iy ntt< i tin >S\V ywnds 

noyy pn dtaniu it* , anti pi t jul iU lie nt'ii Ini ubund mlly on tm* 

t ool hilly btit no 4 \ < i \ t h y o • 1 1 1 r * im mi wludi 1 1n y inimt diutt I y 

impinge Sou < tie winds pn <iy< tie ii ''s W dm < tion, tie > would 
dppt u to il >y\ tow u ds tie n n n tieil • i \ b noun ti e pi t ssm e w he li, 
Us All B u < li a u ’ *> ( h u N ‘►in w , pi< y ul at tlux mi moii ovt i r l diet 

and Wextt in < Imia, tie I fun il iy m i oigi It , nun tl mg at tie 91th 

piiialh l oi longitmh , and i < , tie i • foi* , to pn sent so gn it an 

(dixtai Je to thi tiaiixb , oi tie an, i- it dm s < v* i y w fe it* to tie w< st- 
waid It miv 1 m ohsi i \ d th it in \ptil, tie* le i\v i mi aio 
ii she te<l to Itlilubs noith oi tie lead o( tie Bay. At Mvvab 
and Sandoyy iy tlei* ix hue i i f. in this month, and le i\ y lams 
begin y\'»ti tie s‘n n*»tlu imi*> of tie inon mm onl i w * < or t wo 
earlier than in fjoyy* i I»i i ^al. 

Tie* monsoon runs iiMiilh s«*t in in (\ih ntUi about tlie seromlor 
third wot k in J iiiio AtWirjilnq th* > ui* somewhat **urher, and 
in Western Bengal, and tlio >, AW l’loyjm < s, a ioituiglil or thinn 

* Si o I>oar«l of Trade t\ mrt ( hut !N 1\ ho tie noifb pet* of tin Inijiui 
Ocean, ami foi Bomb »y tin Alagmiu ai 1 AlcLi oio'olmi ul ouaux atioan ol the 

Bombay UmvorMty t 
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weeks Jator. Tho focus of heat, as Col. Straehey long since obser- 
ved, and as is shewn in the Moasrs. Schlagintwoit’s charts, is 
now transferred to thePunjaub, and the air from the Bay of Bengal 
is drawn across tlio lnily region of Western Bengal and Orissa, and 
up the Gangetic plain as a SK, EKE or easterly wind* The 
mean annual fall decreases gradually ceterm parihwt with the in- 
creasing distance from the Bay of Bengal. At Benares, the mean 
fall is 34.34, at Agra 23.17 inches &o. Ah 1 have pointed out in a 
previous paper, the immediate cause of tho deficient rainfall of tlio 
N. W. Provinces in 1368 and 1869, was the existence of a 
circumscribed area of low pressure, immediately m tho path of 
their winds, and their consequent detraction from their usual path. 
The mousoon of 1 Liu dust an is, therefore, a local phenomenon, 
independent of that of Central Asia or noiuly so, while tho 
8W monsoon of Eastern Bengal is probably u part of the greater 
movement which has its centre in the latter region. The focus 
towards which the monsoon of Hindustan flows, ih tho heated and 
dry region of the Punjab, wlueh is the limit of the rains, and where 
they are com par at holy light, not exceeding five uu lies in tho live 
months, from Juno to October, at Mooltan.* 

The monsoon of Bengal usually lasts to tho first or socond week 
in October, but northerly winds frequently begin to bo felt somo- 
wliat earlier; tho plains of Northern India being now cooled down 
by evaporation, while the sun is retreating in Southern declination. 

Meanwhile tho Southern part of the Coromandel Coast and its 
adjacent plains have recoivoil little or no rain, since, as is well 
known, the 8W monsoon is nearly exhausted of its moisture 
by tho Ghats and Table land of Mysore, and the still loftier 
bill-masses to the South that lie along the west coast, and form 
an interrupted prolongation of the Ghats. When, therefore, tho 
air is no longor drawn from the south towards Northern India, 
the plains of Madras still retain 4, a high temperature and as 

■ t 

*. The incnn of tho five years, 18G2-GG nt Mooltau is given by Dr. Neil, the 
Meteorological Reporter for the Punjab, as follows . — 


June, • O'U) 

July ! 1 76 

August, 174 

September 0 60 


October, & • 0*50 
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Prof, Dove long ago pointod out, the southerly winds come 
round and blow towards thorn from the ERE or ENE, bring- 
ing the autumn rains. This is more especially the season of 
Cyclones in the Bay of Bengal, flieir frequency being about twice 
as great as at the beginning of the RW monsoon. Thu retrover- 
sion of the monsoon is felt slightly in Orissa, a* is shown by 
the excess of the October moan over that of the Delta already 
not it oil. 


iNFLrENcn of ittevatton ov Tim RAINFALL. — On tin’s subject sys- 
tematic observations arc wanting in Bangui, and although the lint of 
stations here given, comprises a considerable variety of elevations, 
the stations present sutli differences of exposure that their registers 
are not comparable for the purpose of determining the effects of 
mere elevation on the quantity of the annual 1 ^precipitation. It will, 
however, be of interest to notice such differences as they present, 
with duo regard in each case to those othor < ir< umst in k es which 
offo« t the result ; and in so doing, I shall draw attention to the effect 
of the proximity of hills in in< r< 'ft sing the rainfall of stations lying 
to the windward, and the distant e to which this influence appears 
to extend, a subject to which I have already adxortod in a cursory 
manner in the foregoing pagos. In this discussion, I shall huvo 
occasion to addu^ somo data, which I Jiavo omitted from* tho 
general table on account of the short period over which the obser- 
vations oxtond. To eliminate, as far as • possible, the effects of 
vaiying distance from the sea, and those due to the difference and 
force of the pi evading vapour-bearing winds, I shall consider 
separately the stations of Eastern, Northern and Wostern Bongal. 

Tho enormous ruinfall of Cherra-punji at an elevation of about 
4000 feet, has already been noticed. This is a littlo below the 
elevation of maximum precipitation determined by Col. Sykes, 
for Southern India, * but whether tho same elevation holds good for 
the Khasi Hills cannot b£ determined ; the only station with vflhioh 
a dirwt comparison of elevation can be made is Siihet, at 23 iftiles 
from the foot of the Jullff and less than 100 foot above the sea* 
Hero the mean rainfall is, in round figures, 150 inches, that of Cherra 
m 


* yhil. Tr»iw. 1850, p 



254 On th* Normal Rainfall of Bmgah [_No. 3, 

being 500 ms. Torn Ghnt, immediately at tho foot of tho escarpment, 
at an elevation of 130 feet, would doubtless shew an amount inter- 
mediate between tho two. I have already noth od the influence of 
the hills in niuonsing the rainfall on tho plains to windward, and 
it js easy to see that -an h an elFoc < must bo pi educed wberovor (as in 
this case) a steep osearpmont dimtl) faces the pi evident vupour- 
b oaring wind 

This effect is two-fold, direct and indirect; direct since, as a 
physical obstacle, it must cnuso a piling up so to speak of the lower 
n$d more saturated stmt a oi tho atmosphere, and force them to 
an elovation at which their tompmatuio falls below the dow point, 
causing precipitation ; and induce t, since the vast quantities of 
water discharged from the hills and sproading themselves ovor tho 
plain, present an extunsivo evapoiatmg suiia< o w hie li may extend 
far boyond tho region*)! 1 tho former influent o. Sue h is the c .iso in 
Silhet. In tlio rains, the whole region traversed by tho SW winds 
in their passage fioni tho Bay of Bengal, is covoied ^ftth broad 
flooded rivers, innumerable crooks and extensive jheols which occupy 
tho whole ini 01 veiling spate, ^ath tho exception of tho rivoi, banks 
and tho small elevations on wluth are built tho villages. At this 
season, the whole country mnybo*not inaptly destiibed as an 
oxjypiso of water. The atmosphere is, tlieiefore, kept in a state 
constantly bordering on saturation, and to this feet, and not solely 
to the direct or (so to speak) mo< haincal effect of tho hills, must bo 
attributed tho high rainfall of Eastern Bengal. Tho following list 
of statymi, all on tho plains, and within 70 feet of sea level, with 
their distance from tho hills, and their annual rainfall will sho\v tho 
combined effects of tho two causes above noticed. 

Distance from Annual Rum- 




the hills. 

full. 

Pa<oa, 



75 23 i^cheB, 

Bogra, 


60 „ 

9107 „ 

Myrnonsingh, . . . . 

V 1 • t • » 

l 30 „ 

108 03 „ 

Silhet, 


20 „ 

149-76 „ . 


I now turn to the correspondiug facts presented by the Himalayan 
and Sub-Himalayan stations. 
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Here again a direct comparison of the effects of elevation is 
impracticable, but the stations for which I have registers are more 
numerous. Three of them viz. Darjiling, Bungbee and Bishap are 
situated within a few miles of eaclf otheT at elevations respectively 
of 6950, 5000 and 2000 feet approximately ; tho positions of the 
two former stations tave been described abovo ; the last is situated 
below Bungbee. The following is a comparison of the rainfall of 
each, the moan of the two years, 1868 and I860. 

Elevation. Mean Rainfall 


of 2 years. 

Darjiling, 0950 foot. 117*93 inches. 

Bung hoe, 5000 ,, 167 07 ,, 

Bi-duip, 2000 „ 104*95 „ 


The two stations last mentioned lio on the oxposedfaoe of the hills, 
but they aro, to some extent, shut off m a measure from tho plains by 
a spur that roaches to 7000 foot, or 2000 loot above tho higher of tho 
stations. The effect of tins is, however, as I am assured by Mr. 
Clarke, less than might be anticipated, nine o tho opon valloy of the 
Teestaand that of its lateral feeder, tho ^ungbee, afford a free passage 
to tho SE wind, whit h pours up thorn, and from the head of the 
latter valloy is driven up the Siri&hul ridge. The difference of these 
stations, at 2000 and 5000 foot, amounts to 60 per cont. of the rain- 
fall at tho lower. I am now making arrangements, with Mr. 
Clarke’s assistance, to establish a gunge at a groator olovation, 
where Mr. Clarke opines, tho rainfall will *bo found to bo lieavior 
than at Bungbee. Durjiling being to leeward of the Sinehul ridge 
has doubtless a lower rainfall, than a station at the sumo elevation 
immediately above Bungboo would be found to have. 

Buxa in the Bhotan doars is stated to bo about 2,490 feet above 
the sea.* In 18G9, for which year alono I have its register, no 
less than 252 inches were measured at this station. It presents the 
freest possible exposure, standing forward on the ridge of a spur that 
projects directly into the plains, but its excessive rainfall, as compared 
with the Sikhim stations, is no doubt in part due to its more easterly 
position, and I have g considerable reason to believe that the rain* 

• The mean of two boiling-pomt determinations by Mityor Godwin* 
Anaten, 
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fall wan exceptionally heavy, as compared with that of Bengal ge- 
nerally, over an area which included Buxa. Julpigooree, the nearest 
station, 20 miles from the foot of the hills, and about equidistant 
from Daijiling and Buxa, had in 1869 a fall of 1 64 inchos, or equal to 
that of Rungbee, and Rungpore, 70 miles south of Buxa, had nearly 
100 inches or 1/5 inches above the annual moan, while at Darjiling 
the fall in 1860 was 29 inches below the average. It is clear, 
therefore, that any conclusions drawn from the registers of a 
single season may be extremely fallacious oven for neighbouring 
stations. 

I have not any returns for stations near the foot of the Hima- 
laya, oxtonding over a sufficient period to yield an approximate 
average, but the following shew a coitain decrease of precipitation 
with inoroasin^distnneo. 



Distance. 

Annual full. 

Rungporo, 

70 feet. 

85*22 inches. 

Dinagoporo, • . , 

80 „ 

85*84 „ 

Malda, 

180 „ 

51 81 „ 

Rampore Boauliah, 

100 „ 

63*32 „ 


This table exhibits irregularities, such as do not appear in that 
of the stations lying between Dacca and the Khasi Halls, but 
tho circumstances are not so uniform, and the stations do not range 
so neaily in the line of the prevailing moist wind. 

The stations of the group that I have termed Westerp Bengal, 
do not 1 present any regular increase of elevation with uniform 
exposure. I have already adverted to the increase of rainfall on 
the SE fiico of the Kurruekpore hills, over that of Bhagulpore on 
the plains near their foot. The elevation at which the mean rain- 
fall ^estimated to be 72 inches, is stated to be between 800 and 
1200 feet above the river valley, the mean elevation of which is 
Hot stated. The data, therefore, arp too indefinite to admit of other 
than a general conclusion as to the effects of elevation. The 
data for Hazareebaugh at 2010 feet are more exact, but there 
is no station with which it can be directly compared. 

As a general conclusion, it may be stated lhat so far as our data 
go, stations at 4000 to 5000 feet presents higher r ainfa ll 
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those at lower elevations in similar circumstazdMfe of exposure, but 
the evidenoe is insufficient to shew ^whether this is the elevation of 
maximum precipitation, and there are othor circumstances of posi- 
tion, apart from the character of the prevalent rain-bearing wind, 
at least equally influential in determining the amouut of pre- 
cipitation. 


To sum up the principal facts educed in this discussion. 

The rainfall of Eastern Bengal commences at an oarlier period 
and is on the whole heavier than in Wostern Bengal at stations 
equally distant from the sea, and at equal olevations. 

The SW monsoon of Eastern Bengal is probably duo f$> the 
low pressure in Central Tibet, towards which the saturate^ air 
from the Bay flows as a SW wind, traversing the hill plateau 
between Assam and Cachar in its course towards upper Assam, 
where the barrier of the Himalaya ceases and allows it a passage to 
the north. The corresponding monsoon ol Western Bengal tends 
on the contrary towards the heated plains of the Puujaub, accoss 
to Central Asia being barred by the Himalaya range. 

Besides the regular rains of^lie SW monsoon, Western Bengal 
roceives a small procipitation in the cold weather months, similar 
to the water rains of Contral and Upper India, but less in quantity 
and regularity. It also receives spring rains, irrogular in quantity 
and period of occurrence, which are probably due to an inflow of 
moist air from the Bay towards Central India, the tomperaturo of 
which is then normally higher than that of any other part of the 
Peninsular. The autumn rains of Madras are felt in Orissa us a 
slight prolongation of the regular rains. 
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9. — Orissa. 
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Second List of Birds obtained in the Khasi and North Caohar 

HlIX RANGES, INCLUDING THE GaRO HlLLS AND COUNTRY AT THEIR 
BASE IN TIIE MVMENSING AND SyLUET DISTRICTS, — by MAJOR Hi 

H. floi)?i n- A u s T e n, F. 11. G. S., Deputy Superintendent 
Topographical Survey of India . 

[Received 23rd Juno, 1870 ; read 6th July, 1870.] 

During the post hold season (1869-70) I have beon able to 
make another collection of birds from the above hills. It includes 
some 148 species, and forms an addition to the list, lately published 
in this Journal (see p. 91). The groater number of the birds were 
cqtyected upon the sou thorn base of the Khasi and Garo Hills, and in 
the Garo Hills thomselves ; it contains, therefore, fewer novelties, and 
the species are for the most part well known ; especially is this the 
case with the Or alia forts, nearly all from the beels of Sylhot and 
Mymensing. We find here the same species os are to be got to the 
wost of the Brahmaputra ; nevertheless I have recorded every bird, 
wliother common or not, shot by my assistants, tho collector, or 
mysolf, and only these have boen brought into the list, thus many 
very common birds do not appear in ik at all. Those enumerated 
lisvo boen identilied iu “Jordon’s Birds of India,” or compared 
with the collection in the Indian Museum, Calcutta, with B 1 y t h * a 
descriptions in the Journal of the Asiatic Society of Bengal, &c. 

For a few birds, obtained on the north Cachar side, I am 
indebte l to Mr. W. Robert, Assistant Surveyor, who, I am 
glad to say, has commenced to form a collection of his own, and 
who will I trust odd many more and new birds to the present list. A 
Surveyor lias hue opportunities afforded him of forming a collection 
in any section of Natural History, and if he only carry on this work 
for several years, must make this a very valualde and complete one,* 
for he visits every kind of ground ,at successive elevations. Thus 
Mr. N. A. B e 1 1 e 1 1 y has added mai\y birds that I did n<& ob- 
tain or see myself, and in the same way, Mrs. Belletty, remain- 
ing at the Head Quarter Camp, added a| number brought in by a 
collector, and identified the same as well os a great number sent in 
by wybolf and those working in the hills. I have every hope that 
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the desire, expressed in my first paper on the birds of these hills, will 
be fulfilled, and that the list now commenced, vfill be greatly added 
to through the agency of tho members of the Survey party, pro- 
vided the Survey should continue t<* exist in those days of reduction. 

Besides the birds recorded in the list, thero are others in my col- 
lection of whose identification I am still doubtful, and two or three 
may prove new ; I was unable to find them among those in the In- 
dian Museum. I, therofore, refrain from any remarks or descrip- 
tions, until I shall have an opportunity of comparing them with 
collections in England, the British Museum, &e. Among tho species 
not yot identified, I may mention a I)/ t/moipus, Snya, Si/thia, Pel- 
lomeum , St achy ns, Phylloscopu* and 7 Yihura, this last may bo T. 
luteoventris, Q o d g s. * 

J e r d o n * a No. 

No. 2. OrooYTs cvLvrs, 8 c o p o 1 i. 

Some siv or eight were together at Chat n It 

2 Off. IIlERAX ATLLANOLEUCOS, B 1 y t ll. * 

Length 6J" wing 4 2", tail 3-2", tarsus 1*0", bill at front 0 42", 
obtained for me by Mr. W Robert, Assistant Surveyor, near 
Lukhipur, Cachar. 

24. AcciriTER Nisus, Linn. 

From Mymoneing. Length 14", ex 26 J", wing 9", tail 7 f", tarsus 

2 *". 

30. Aquiia iiabtata, Less 

On the plateau near Nongkulong (1,500 feet), ^ T est Khasi. The 
feet and cere are dull yellow. L. 26£", ex. 60", w 20", t 10", tr. 5", 
bill at front 2J," spread of foot with claws r > 2" * 

40 . Pandion nALUETUs, Linn. 

L. 21", ex. 58J", w. 16J", t. 0". — Teria Ghat 

41. POLIOA3TU8 ICHTHYjETUS, lfor s f . 

42. Halijetus FTJLvrvEjrrEB, V i o i 1. 

Both this and the previous specios were bree img in Mymensing 
in December and January* • 

5L Circus Swairsonii, A. S ra i t h. • # 

Irides bright yellow j lejfc and cere yellow. Length 19J", ex. 40", 
w. 18J", t 9$", tr. 2 J-", bill at f. mid toe and claw m 1$ inch, 
spread of foot *5*. — From Mymensing. 
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56. Circus mrijANoleuous, G m o 1 i n. 

L 174", ox. 42", w. 14", t. 9*", tr. 3.0", mid too and claw 2j", 
core dork yellow ; from Bolagunj, Sylhet. 

72. Kritpa Cbtix)nenrjs, G ui c 1 

81. Ninox scut, ejllatus, B a f f 1. 

85. Hirundo daurica, Linn. 

Specimens of the three last named species were obtained at 
Mymensing. 

89. Cotyle Sinensis, Gray 

Brooding in January at Shirshang in banks of tho Lumessary 
River. L. 12i", w. 84", t. 6J", tr. 0.7", bill at f. 0.5". 

109. Cafrimulgus albono paths, T i e k e 1 1. 

Tho first primary has a white spot on the innor wob only, and is 
also faintly mottled at tip. 

119. Meroi'8 quinpioolou, V i © i 1 1. 

]5ar coverts dark brown, tail exceeds end of wings by IJ inchos. 
L. 8j", w. 4.2", t» 3.4", tr. 1.4", bill at f. 1.3". Several specimens 
obtained in the topes of trees at Agarkote, W. Shusliang, Mymensing 
district. 

129. Halcyon fuschs, B o d d. 

L. 11", ex 1G,7", w. 4 7", t. 3.5", tr. 0.7", bill at f. 2.25"; foot of 
hills near Svlhot and Mymensing. 

141 Hydkocihsa ookonata, Bod d. * 

d. — L. 36J", ox. 41", V. 14 5", t. 13*5", tr. 2", bill at f. 5]", oasquo 
dopth at base 3|" a its length over top 7", bill from gape 6J". 

$. — L. 36", ex. 42 5", w. 1 1", t 13", tr 2*0", casque depth at base 
3}", caique ovettop Of", bill from gape 6J". 

Orbital skin waxy white, bill waxy pale ochre with a black lon- 
gitudinal mark iu front. J ordon remarks that tho black patch 
does not oxtend to the upper mandible ; in ray specimens it does so 
markedly. I was at first inclined to think that the species was 
2T. albirottriSj but its much larger size distinguishes it from that 
species. « 

I shot both sexes in the west Khasi Hills, West of Pundengru 
in the dense forost, on the same tree whi&h was frequented by these 
birds for the fruit then ripe. 

148. Paubobnis Torquatos, B o d d. — Chatak. 
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172* QfioiNtJB oaotmATis, Vigors. I 

$. — L. Hi", w. 5»", t* 4}*, tr. 1*", bill at f. 1*28*. 

As the description of a female has not boon given by J e r d o u, 
I give it here. Head grey with feathers mitred diuk groy, rufous 
and grey at chin, brest dull green ; primarios and secondaries 
spotted on inner web wi|h white ; tail black, tinged green on 
outer edge of web and faintly barrod ; back yellow groen, strong 
on upper tail coverts ; legs plumbeous. 

178. MlCKOPTEIlNrH PJIAIOCEl’S, 13 1 y t h. 

From Lukhipur, Cachar. 

180. BitAOHYPrERNrs AURAwmrs, Linn. — Mymonsing. 

188. Yunx torquiea, Linn. 

W. 3.3*, t. 3.1* tr. 0.75", bill at f. 0.58*. # 

197. XanthoejtmaIndica, Lath. — Cliatak. 

199. Chcueus canopus, Linn. 

Shot in Mymensing District in a fine tnpo of trees on tho bank 
of tho Ubda 3f61i river in April. Tlio call was not ho low 
and soft as that of the European bird, or the Cuckoo heard in the 
Himalayas and Khasi Ilills ; it was quite harsh compared to it. 

203. Cuculub micro? lmtrs, Gould. — Cliatak, in April. 

One specimen measures : L. 13", ex. 21 J", w. 7 t. 6.6", tr. 0.9", 
bill at f. 0.95" ; another spocimen : ox 22", w 8", t. 6 25", bill at 
front 0.98". 

Tho note of this biid is a repetition of tho sound, ta-loo , ta-hoo , 
with an intervening pause, quite different from tho familial* note 
of the Cuckoo* C. Canorus . — One spocimeu was much largor than tho 
othor. The fii st was of a fine rich brow n groy w ith a purple gloss, the 
other dull and grey ; tho rufous tinge on side of upper breast and 
neck was also absent in this last. 1 am inclined to think that C. 
micropterus and striatus are not to be separated, one being only 
a finer larger bird than the other 

217. Centbopus RUFirEXNjs, B 1 y t h. — Toria Ghat. 

224. ARACHBroTnERA # r 08 iLLA, B 1 y t li. # 

Wg, 2*7", t. 1*8", tr. 0*68", bill at f. 1*42". Hemeo Peak, N. 
Cachar Hills. | 

232. Leptoooma ^eylonica, Linn. 

Length 4^ w. 2", t. 1*3", tr. 0*52", bill at f. 0*7". 
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234 AmoiijnsoirrniiA Asiatics, L a t h. 9 — Tern Ghat. 

238. Dicjeum minimum, $ickelL* ¥ 

Length 81*, w. 1*7 5\ i. 0*75", tr. 0*42*, bill at l 0*34*. BUI grey, 
pale at base. Goto Hills. # 

257. Lanius erythronotus, Vigors. 

Length 9J", ex. 11J", w. 3J", t. 4J", H* Mymensing. 

259. Lanius NiamcEPS, Franklin. 

201. Lanius crist atus, Linn. 

L. 7f, ex. 10i w , w. 3J", t. 3J", tr. 0'85", biU at f. 0*6*. 

276. Pbiucuoootus ffrecuunus, Linn. 

L. 5 i", ex. 8£", w 2 7", t. 8", tr. 0 6", bill at f. 0*37*. — Myrnensing 
283. BnniNOA rbmifek, T e m m. — Garo Hills. 

307. Cyo^is rcficaitda, Swainson 
L 5J", w. 2*8* t. 2 4*, ti. 0 68*, bill at f. 0*4*. North Caohar. 
Above olivaceous, with tinge of rufous on low or back , tail rusty 
with pale brown edges ; chin and throat dull white ; breast rusty 
brown, oily white on abdomen and sulliod with green. 

824. Euvturosteiina rueiLEA, B 1 y t h. 

L. 4i", w. 2*3*, 1. 1*6*, tr 0 68", bill at f. 0 3* ; legs reddish fleshy ; 
procured at the base of the Garo Hills. 

350tf. Zootoeua marqinata, B 1 y t h 

L. C 8J", ex. 14 J", w. 4^", t. 3*, tr 1 0", bill at f. 1*0", legs fleshy 
grey, bill blaok , from the base of West IQiasi Hills. 4! 

352. Orooetes BUYiHROGAsiRA, Vigors. 

W. 4 8", bill at f. 0 8", tr. 1 1". — North Oachar. 

365. »Gbocicitla citrina, Latham. * 

Obtained at Asalti and in tlio Garo Hills Length 8J", w r . 4*5", 
t. 3*0', tr. 1*3*, bill at f. 0*7" 

863. Mkruxa castanea, Gould. 

Length 10", ex. 14", w. 5*", t. 4*", tr If", bill at f. 0-8", logs dull 
yellow, iridos dark brown. Tura range, Garo Hills. 

371, Okeqcingla datjma, L a t h t 
Length 10**, w. 5**, t. 4*, tr. 1-4". 

*373. Paradoxornis flavirostbis* Gould. 

Length 9", ox. 9J M , w. 3J", t. 4", tr. 1 J*, |)ill from gape i*. 

Obtained in the high grass of the j heels neaf Boltigunj in Decem- 
ber. Several were then seen. On passing through the some ground 
in 1 found it quite common, and •ft evidently breeds there. 
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884. Gaksorhynchuj r^f vim, B Igr t h. — Garo Hills. 

&7. TEioHAKfoMA Abbotit, B i y t iu ♦ 

Irides red brown, legs pale fleshy/ Length GJ", w. 3*/ 1 2* l", 
tr. 0*95", bill at f. 0 65*. Foot of South Goto Hills. 

390a, Turdutus brevicavdatus, B 1 y t h. 

From South base of Khasi and Garo Hills. The under tail co- 
verts are very rufous, feathers of the head and neck vexy large and 
scale-Kke, centred paler and edged darker brown. Secondaries 
and largor coverts tapped with palo rufous ; above umber brown, 
grey on the chin and upper The typo specimen in the 

Asiatic Society’s Museum is much faciod. 

403. PoMAlORHTKUS LEI COG ASTER, ft O U 1 d. 

From West Kliasi lldls. *lrides rod buff, bill yellow. 

Longth 9", ox 9j", w. t*l 3", t. 4 * 15 ", tr. 1*4*, bill at f. 1 15*, bill from 
gape 1*3*, hind too 0 62" and claw *48" = 1*1", spread of foot 2* 15", 

405. POMAIOKHINUS ERYTUROGENYS, ft O U U. 

West Khasi Hills, December. Irides dark rod brown, lege and 
bill pale grey, one spocunon had greenish* groy legs. One specimen 
measuros: Length 10 5", ex. 12", w. 3 9", t. 3*9", tr. 1*6", bill 
at f. 1*6"; another specimen: Length 10*5", ox. 12*5", w. 4*2", 
t. 4 3", tarsus and bill the same as in tho last, bill from gape 1*9" 
in both. 

409tf. Gari lax ouLAJtis, M c Lolland. 

This rare biid was prof ured at Lukbipur near Cachar ; it appears 
that only two-spec imons have been obtained in Assam, one by 
M* Loll a n d, and another by I)r. J o r d o n who sent it 
to Mr. G o u 1 d ; it is iigumi and dose nbud in tho “ Birds of Asia/’ 

Length 9J', w. 3 8", t. 4J", tr. 1 52", bill at f. 1*02*. 

410. Garrulax an icollis, J a r d. and Selby. 

Length 10", ex. 1 i J", w. 3 T\ t. 4*2", tr. 1*45", bill at f. 0*7" ; tho 
tail is distinctly barred. From base of Garo Hills. 

439. Chataekhcea Eauleij B 1 y t h. 

Hind toe and claw 0i8", spread of foot T8". Myxnensin£ and 
Sylhet, very common in tho grassy parts of those districts. • 

440. Megalurus PA^usmis, H o r » f . * 

The tail is distinctly barred, and tho breast and flanks me 

streaked witiTbrown rather than npvUcd. 

• •• * 
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441. ClI^TORNIS 8TBIATTJ8, J 6 r d 0 n. 

Length 7J"> w. 8£" t. 3*6", tr. 1-15", bill at f. *52" ; rather smftlor 
than the dimensions given by J o r d o n. Irides pale umber. 

4 47 a. Iole viresoens, B 1 y t*h. 

Wing t. 2*9", tr. 0*62", bill from gape 0*82". Lukhipur 
near Oaohar. 

403#. Phyllornis oocniNcriiNENSis, Lath. 

From Kyi as Poak or Chickmung, Garo Ilills. 

484. Piiaiincola leucuha, B 1 y t h. # 

Length 5g", ox. 8", w. 2£", t. %"* In reods and grass bordering 
rivers in North Mymensing district 

48G. Pjiaiinoola ieiuusa, II o d g. — Gachar. 

487. IluonovuTLA mulanolbuca, Jordon. 

$ Sp. Longth 6", ex. 8*", w 2 G", t 2 7", tr. 0 8", bill at f. 0*42" 

$ Sp. * ,, 5J", ,, 7 J", „ 2*45", „ 2*55" ,, 0 8', „ ,, „ 0 5". 
Obtained at Ohntak and to the North of Mymoiibing. 

503. Kuiioilla ruoNrALis, Vigors. 

Wing 3 G", t. 3*, tr. 0 9", bill at f. 0 42". N. Cachar. 

512. Calliope KAMiseuAiitiAsis, G in o 1. 

Ijongth 0", ox. 8£"» w 3," t. 2*3", tr. 1 15", bill at f. 0 45." Bill 
grey, logs pale groy, iridos diuk bronn My mousing. 

513. Calliope peciorvlts, Gould. 

Length GJ" ex 9", v. 2J", t. %t", tr. 1J". Mymensing. 

514. Cyaneoula Suecioa, Linn. 

9 Sp. Lt^igth G", ox 8jj", w. 3", t. 2|", tr. 1*1": Thig female 
bird wa^ dark ashy above with a tinge of brown. Mymensing. 

515. Acrocephalcs bkunnEscexs, J e r d o n. 

Length 8", ox 10", w. 3§", t. 3^’. — N. Mymensing. 

516. A. DttwETOituM, B 1 y t h. 

Length 5", ox. 7", w. 2 35", t. 2*3", tr. 0*9", bill from gapo 0*7". 
— Chatak. 

517. A. Aq&icolus, J e r d o n. * * 

Ldhgth 6jJ", ex. 6J", w. 2’2", t. 2*4", tn 0*95." Irides palo ochre 
yellow. Bill groy above, pale below, legs pale fleshy. — Cliatak. 

518. Arundinax ouvaoetts, B 1 y t h. • 9 

Longth 7'S", ox. 9*75", w. 3*15", t. 8*5", tr. ? 1*2", bill at f. 0*6" ; 
legs pale grey, bill flosliy below, tail distinctly barred. — Chatak. 

Locustella oe^thiola, P a 1 1 a s. *— • Cherra Poonjee. 
fc ft IN* ^ 0*9", biU at f. 0*3". 
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530. Ortiiotomus lonoicauda, flme 1. — N. Mymonsing. 

532. Prtnia flavivbntris, Dellessert. 

Wing l-fi£" tr. 0*75", Mil at f. 0 -15"; in high reedy grass nonr 
the rivers. North Mymtm&iug. 9 

553. PiiYi,Loscorrs 1 usovi us, B l y t h. 

1 spec im . Length 5", ox. 7 5' , w 2 l t. 2 tr. 0 9", bill at f 0 3 3". 

2 specim. Length 5", ex. G \ w. 2 5", t. 2*23", tr. 0 9”, bill at f 0 1" 

Tail very indistinc tly barred ; 1st quill is 0 7" shortor than the 2nd, 
the 2nd — 0 1" than tlio 3rd, 4th quill tho*longost, 5th and 6th 
sub-equal. Among high reeds in bools between Bolagunj and 
Cliatak, Sylliet District. % 

5 38 Pm l. 1.1 aiuMiis, B1 y t h. 

Length V , 2 3 ', tr OS', bill at f 0 37" , 1st primary 0 19", 

2nd O’Ge" longer; log? greenish grey; bill at base below pule yellow 

5G0 Pu vi losc opus vinii) vxi s, B 1 y t li. 

From high grass in bools near Cliatuk. 

577. AniwOiiNis aldoou laris, II 0 d g. 

Length 3}", ox 3 0", w. 1 8", t 1 8", tr 0’G2", bill at f. 0.16". This 
rathor raro bird was soon several times in tho forost on the slope 1 of 
K>las or Chikmung Peak, Garo IIills, generally low among the 
boughs, not confining itself to the tops of tho trees, as many ullied 
species do. 

59 h Bitdytes viniBTs, G m e 1. Mymensing, &c . 

G45 Pa rub < JXEUErs, V i e i 1. \ 

J or do n in his description doos not allude to the tail feathers of 
this bird. In ray Specimen, from tho baso of tho Garo Hills, tho 
centre tail feathers are daik slaty, tho rest edged emoroous ; the 
outermost are whito, penultimate wliito on inner web for half an 
inch and tipped with the same color ; tho antoponultimate with a 
very small white spot on tho innor web. Length 5J", ox. 8J", 
w. 2f", t. 2J", tr. 0*65", bill at f. 0 l\ 

686. Acru&thebes ru scift, W a g 1 e r f — Shuthang, Mymensing. 

696. Ploceus BenAlensis, Lin n. — Ilylakandy, Cacha£ 

702. Mxjnia AcnrwcAUDA, II 0 d g. * 

Length 5**, ex. «*,V 2 1", t. 1-6*, tr. 0‘G", bill at f. 0-4"; hide? 
dark red brown, legs*grey. West Khasi Hills. 
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700. Passer Indicts, Jard. and Selby. 

717 Emberiza spodocephala, Pallas. 

This bird was common in the marshes between Chatsk and Bo- 
lagunj in April. Length G", w. 3'\ t. 2‘7", tr. 0*75", bill at f. 0*45". 

720, Emberiza pusilla, P a 1 1 a s.— -Foot of Garo Hills. 

A very largo hpoumon measured : Length 5£", ex. 8J", w. 3', 
t 2\'\ tr, 0*7", bill at f. 0*37". A smaller spec, has w. 2*5", t. 21" 

723. Etjspiza aureola, Pallas. 

Length about G", w *3 05", t. 2 4", tr. 0*85", bill at f. 0 5". Bill and 
legs pale iloshy, the formor paler above ; the dark brown collar men- 
tioned by J*o r d o n was conspicuous in the spocimen I obtained 
jn December at Sonaingunj, S} lhet district. 

754. Mikaira assamtca, M L L o 1 1 a n d. 

Length 6", ox. 104", w 3 2", t. 1*9", tr 0*9", bill at f. 0*G", hind 
too and daw 0 8". Mymensing. 

772 Citororus Piklm copter us, Lfttha m. — Mjmcnsiug 

77 I. Ofoioi heron dicing i a, J e t d o n. — From Chatak, 83 Diet 

Length 10 5', ox. 18", w. 5J", t. 3*5", tr 07", bill at f. 0*65" 
Vnilor tail covorts pale, slightly streaked, with dusky 

780. CAiirirornAGA s\lvalua, T i c k o 1 1. — Garo Hills. 

788. Columba intermedia, S t r i 1 k 1 a n d — Mymensing 

793 Turtuh melna, S y k 0 s. — Klmsi hills. 

Length 14", ex. 20", w. 7", t. 5", tr 0*9", bill at f. 0*7". 

79G. Turiur risorta, L i 11 n 

808. Pa vo ORisTATVs, Linn. 

('omrnoia in Mymensing at the base of the Garos, and very nu- 
merous about tho villages in the higher part of the Shunsliapg or 
Bumesang river, quite in the heart of the hills. East of the Moish 
Kulla and evon of the Mahadeo rivor this bird is not seen ; I 
have never heard them at the base of the Khagi Hills near Term, 
and if there are any there they are very scarce indeed. The South 
base of the Garos may be said to mark the extreme*E astern range 
of the Indian Bird. 

803ff. POLYPLEOTRON TIB IT AN UM, L i D ^ 1 

811. Gallophasis Horsfieldii, Gray, t 

812. G alecs ferrttgineus, G m e 1. 

• Occurs up to 4000 feet in the Burrail ranges. 
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823. Ortyoohnis gularis, Temminok. 

1 have seen a specimen shot by Lt. R. B e a v a n on the Oherra 
Punji plateau; a pair brought up a brood in the garden at Em- 
maville in the same place last sunflner, 1869. It is curious to find 
this bird, with a habitat in the swampy grass junglo at the base of 
the hills, ranging so high as 4000 ft. 

KS1. ExcALrAcrouiA ciiinensis, Linn. 

This handsome littlo game bird conies in at Cliorra about August 

825. AituomcoLv rt t fog ular is, B 1 v t li.— North Cachar.* 

Length 9J V , w. t. 21", tr. l'o", bill at f. 0*7" 

82-rn. Aubokicola a litoorLARis, B 1 y t h. 

Tura Range, Guro Hills Length 91", ox 16J", w. ofc*, t. 2J", 
tr. 1-6", bill nt f. 0-05", 

8*3. Gl areola lac i la, Tern m 

8 15 OirAUADlilUS LONG LIVES, Tom HI. 

846. JEoiALnisLESCUENAX'XTIl, L 6 M S O 11. 

849. A ? J. Piilllipenhih, 8 e o p o 1 i. 

Ho i. Chettusia inornata, T. and 8 c h 1 e g. 

8 ).). Lobivanellus Goknsib, G m e 1 i n. 

85 7* IIOPLOPIERITS VENTRALI8, Cuvi O r. 

*70 Gallinaoo stenttra, T o m m. 

Length 41", w. 4J V , t. 2*3", tr. 1*18", bill at f. 2 3". I first observed 
lint' bird on the 5 th April solitary on the odgo of a stream flowing 
through the "marches between Chatak and Bolagunj ; several were 
flushed and I bagged a couple, one of which *1 observed running 
along tho muddy edge of tho water like an Actiin , which J at first 
took it to be ; they wore by no means wild, flying a short distance 
and setting by the water up stream. Proceeding and shooting along 
tlie same river 12 days after I did not see one, they had evidently 
all passed to tho norjh. 

871. Galinago scoLOPArams, Bonn. 

872. Galtnago gamjnula, *L i n n. 

884. Tringa suBJtiKjrrA, L e i s 1 e r. 

886. * Tbinga TEMMUKjpi, L e i s. 

891. Actitis GLAifKOLA, G m e L 

892. Acrrms oemtorua, Linn. 

893. Ac. hypoleucos, I# j n n. 
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A largo white spot on the inn or webs of all the primaries except 
tho first ; the secondaries barred white, three last with a dusk) 
spot, tho last has a white spot on inner web. • 

894. Totanus glottis, L i n A. 

898. IJlMANTOPUS CANDIDUS, I) 0 H a t 6 r T 6. 

900. Metopidius indicts, Latham. 

901. IIydkopiiasianus (TiinuKGrs, Scop. 

902. Porphyrio roLiocEriiALirs, Latham. 

905/ Gallinula cncoKOprs, Linn. 

907. Gallinula piuunicuka, Pennant. 




Length 13*", w. 6*2", t. 3", tr. 2 6", bill at f. 1J", mid too and cla^ 
2 9", hind toe and claw 1 2". In the specimen I got in Mymensing 
thero is a marked black lino down the side of the neck, in immediate 
contact with the white of tho front part. 

923* Ardea cinerea, Linn. 

921. Ardea purpurea, Linn. 

926. IIerodias egrettoides, T e m m, 

929. Bunrus cokomandus, Bod. 

930. Arueola leucopteka, Bod. 

931. Butorides Jayanica, II o r s f. 

932. Ardetta i lavicoi lis, L a t h a m. 

Length 21", ex. 29", w. 8", t. 2", tr. 2 65", bill at f. 3*3', hind toe 
2*3 -f- claw *35 = 2*85". Bill and cere madder brown, iridos red 
brown with a narrow ring of pale yollow ; legs dusky red brown. 
The mijl toe and claw is somewhat longer than the measurement 
given by J ordon, exceeding it by 0’3 5", 

933. Ardetta cinamomea, G m e 1. 

934. Ardetta Sinensis, QmoL 

938. Tantalus levcocephalus, Gmel. 

In the specimen obtained in January, I nojjoed that tho prima* 
ries and secondaries were not all of the same shade of color, the 
contrast tjMg/very marked. The < fit$t five^priraaries were glossy 
purple Mack, the next live glossy preen, 3jhe first two secondaries 
purple blacky three next glossy green, then three of purple blacky the 
next five glossy preen, and remainder of the secondaries of a black 
tinge. This probably marks the succession of growth of these 
* tag* feathers during the period of nijgltingond the difference of 



1870.] A Second list of Bods from the Khan hills > $c. 


275 


tint is due to the difference in age ; one set falling out in this re- 
gular order and coming to maturity bofore the noxt aro ready to 
fall out. J e r d o n does not notice this difference of Bhade, and 
it may havd been peculiar only tg this one bird, as I only obtained 
one specimon. 

940. AnASTOMUS OSCITANS, Bod. 

942. Gerontious rAriLLosus, Temm, 4 

The w hole back has a metallic tinge ; the lower parts aro pnh 
blackish brown, tho under tail coverts glossod with bluo green ; 
legs dull pale lake. Shot in December in Mymensing district 

943. Falcinellus igneus, O m o 1 i n. 

951. NErTAiu s Goromandelianus, G m o 1 i n. — Sylhot 

952. Dendrocygna awsuree, Sykes. 

954. Casarca rutila, Pallas. — Mymonsing 

957. Sr a TULA clyteaia, Linn. 

959. Anas pceciloriiynciia, Pennant. 

961. Ciiaulelasmus btreperus, Linn. — Mymonsing 

964. Querquedula creoca, Linn.* 

965. Querqtjedula circia, Linn. 

972. Mergus castor, Linn. 

In Docember this bird is generally to be seen on tho deep roaches 
of water on the larger rivers above their debouchment into the plains. 

& Length 26", ex. 38 J", w. 11J*, t. 6\ tr. 2|", bill at f. 2". Irides 
dark brown ; in the femalo tho bill isjpale purple, legs dull orange. 

980. Xema brunnicephala, Jordon. » 

984. Hydrochelidon Indica, Stephens. 

985. Seena aurantia, Gray. 

1005. Graculus carbo, Linn. 

Very numerous in the deep pools on tho Sumessary Rivor near 
Rywick, Garo Hills. 

1007. Graculus Javanicus, E o r b £ 

1008. Plotus melanogaste*, G m e 1 i n. 

* Jer don does not make reference to tho large patch of glossy green 
on the side of the head ; fine white line running from eye and bound- 
ing this patch below, whilejuiotbor corves upward from the base of bill over 
the same green patch* * 
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Abstract of the Jtesnlfi of the Hourly Meteorological Observation 
taken at the Surveyor General *$ Office , Calcutta, 
in the month of Mareh 1870 . 

Solar Bediition, Weather, Ac. 


*- i 4; y \ 

••■8 Ilf 

*« 

o Inches) 
12&6 ... J 


Wl STD. 


. % ^ 


Prevailing g | U* f GaDeral ° f tLe 

direction. & | L| .f 

__ Ph! r- 

I tb~ Mdes 

8,S.byW.AWbySJ .. 106.5 Stratoid to 3 a. m , \i to 

| noon, to 5 p. if., Ni after- 

wards. 

W. by S. A S. 75 6 \i to 3 a. m , clear to 9 a. 

if , \i afterwards. 

\X. A S. 115 0 \ i to 0 p. v., clear after- 
wards. . 

3. 8. W. A W. U2.7 Sends from S. S. W. to 4 a, 

m c!< ar to 10 a. m., \i to 5 
p m., clouds of different kinds 
afterwards. Drizzled at 10 

p M. 

WT. S. W. A S.W 116.3 Clear to 11 a. k., N i after- 

wards. 

rt r . A S. S. W. l.S 192 0 Vi to 8 a if., stTatoni to 3 

p. m., to 6 r. m clear af- 
terwards. Brisk w md from 9 
[8 W to 9‘ a M. 

SSW.WbyN & W . 119.6 OWr to 4 a. M^clouds of 

I different kinds to*A. m. r i 

j afterwards. Liglitmg at 8t A 

11pm Drizzled at 5$ p. M. 

V. A N. W. 125.0 Clouds of different kinds to - 

8am., '"i to 5 p.m., clear, af- 
ter* ards. 

LW. A W. byN. 101.8 Clear to 11 a. m., to 5 p. - 

M., clear afterwards. 

k W AW 109.0 Stratoni to 6 a. m., dear 

aftcrw ards. Foggy from 4 to 7 

* A.M. 

* 8. W. 163 2 Chiefly clear. 

. 8. W. 212.5 Clear. 

.8* W, SW. A E 2.0 219.1 Clear to noon, clouds of dif- 

ferent kinds afterwards rBiiak 
wind \t 9} a. m. 


S,S.byW.AWbySJ 


W. by S. A S. 
W. A S. 

S.S. W. AW. 


W. S. W. A S.W 
W. A 8. S. W. 


[8 W 

SSW.WbyN & W . 


W. A N. W. 

N.W. A W. byN. 
8.W& W 


8. 8. W. 

s. a. w. 




JHeftetct of the tf the TFtftirty Met cor o tog tea t Obtewatioui 

taken at tie Surveyor General 3 * Office, Calcutta, 
iu He mou/Jt of March 1870 . 

* 

Mouth i?y It mult*. 


In diet. 

Mean height of the Jhtrometcr for the month . 20.810 

Max. heigh^of the Barometer occurred at 10 a. m. on the 18th. ... 80.088 
Mm. height of the Barometer occurred at 4 p. u. on the 30tli. ... 29.038 
j Extreme range of the Barometer during the month ... ... 0.402 

Mean of the daily Max. Prem»ures ... . . ... ... 20.923 

Ditto ditto Min. ditto ... 29.778 

Mean, daily range of the Barometer during the month ... 0.147 ; 


o 

Mean Dry Bull) Thermometer for the month ... ... ... 81.0 

Max. Temperature occurred at 3 P. M. on the 30tli. 101.8 

Min. Tempcmture occurred at 6 a. k, on the 1st. 83.0 

l£xf rente range of the Temperature during the month 88.2 

Mean of the daily Max. Temperature ... ... 91.8 

Ditto ditto Min. clitto, 72.1 

Mean daily range of the Temperature during tlie month... 19.4 

• 

# 

Mean Wet Bulb Thermometer for the month ... ... ... 71.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 10,0 
Computed Mean Dew-point for the month . . ... 64.0 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 17 .Q 

* Inches, 

Mean Elastic force of Vapour for the month ... ... 0,597 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 0.49* 

Additional Weight or Vapour required for complete saturation ... 4.79 

M$fcn degree of humidity for the month, complete saturation being unity 0,69 


Mean Max. Solar radiation Thermometer for the month 


Inches, 


Rained 5 days,— Wax. fall of rain daring 24 hours 


Total amount of rain during t£e month 
Total amount of rain iimicatea by the C 


Total amount of rain imUcated by t 
mete? dimpg the month 
milfeg direction of the Wind ««• 


rain daring 24 hours ... ... 0.03 

e month ... 0,03 

by the Gauge attached to the anemo- 

• •«, •«* «*« ... Kih 

A »AW. 


*«* 


XIT 


Mttwnbftcal Oi*atv»{*uk, 



























**» I t w H fi Ho Bovtf j fctfWhir 

*•**» «/ tfe <Sw«wr G«**r*?* 

% 4* «w** 4>r& i$&. ' 


tetrode tt° M' l* N«*k. I*m*itqde 88 ° * 0 ' Si* ««•?. - 

fl$crigfctef tfceCietem of tlwfitaatad BwometormWi^ tin m 4 level, IflJll M. 
> Mir ]fowp> tetditOWmlim n< of Hie BjpMMteM eteaenti 


Aepe*dcat fck«reon. 
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Meteorological OheertatU * *#. 


Abstract of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor GencuiVe OJice, Calcutta, 

in the month qj April 1870. * 


Daily Means* Ac* of tUo Observations and of the II y grornetneal elements 
dependent iberoem — (Continued ) * 








Mltieoralogwl Qbm**t*o*t> 


* 


AMruH of tie Retail* of Me Iftmrl# Meteorological Obemtliotit* 
tufas* at ike Sttftejror General 9 * OJhe, Calcutta^ 
in tie mouth $ f A$til 1870 * 


Hourly Means, Ac, of the Observations and of the Hygrometrical element# 
dependent thereon. 


Hour.* ^ So 

£^5J 


Jinnee of the Barometer 
for each hour during 
* the mouth. 


Range of the Tempera- 
i ure for each hour 
* during the month* 


Min. Diif* 


Indies. Inches. I Inches. 1 Inches. 


29.700 
.752 
.712 
.7 3.V 
.732 
.7J7 
.706 
.788 
.ttil 
.826 
.826 
.816 


29.840 
.811 
.886 
.880 
.840 
.868 
.882 
.tH tt 
.926 
.943 
,948 
.935 


29.654 

.679 

.008 

.657 

.050 

.003 

.078 

.700 

.723 

.734 

.743 

.721 



o 

o 

84 5 

70.4 

83.0 

69.2 

83.0 

69.2 

82.2 

69.0 

82.4 

68.5 

81.0 

68.0 

81.0 

67.7 

81.8 

68.0 

81.5 

72.0 

87.7 

76.0 

90.2 

77.4 

93.2 

79.1 

* 

95.0 

80.2 

07.8 

81.7 

98*0 

83,0 

98.5 | 

76.0 

98.6 

81.7 

07 0 

74-8 

94.0 

77,5 

# 90.5 

72.8 

80.0 

71.5 

87.5 

72.0 

67,0 

72.0 

85.6 

70*5 
• • 

♦ 


Thermometer Means are derived from the observations made at the met*] 





Meleoroloffkat G Seer mtfe ae, 


Atelrad of ike Ree*tfe of the Rowty Meteorological Oieervafkma 
taken at ike Surveyor Generate Office, Calcutta, „ . 
*» ike vtonlk of April 187ft. 


Hourly Means, Ac. of Oat Ofmernati'one ami of {Tie ffygremetrieaf e t «> wl» 
dependent thereon ^ — (CenilunidJ 


















Metomtegieal vim 


dbtiract of tit Retails of tit Hourly Meteorological O&servatimu 
taken at the Surveyor General's Office, Calcutta, 
in tie mouth tf April 1870. 

Solar Badiation* Weather, <&o« 
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Mcteoroloffie&t OUertktlitmt. 


Abstract of the Results of the Hourly Meteorological Obstrrat&u* 
take u at ike Snrteyor General** Office, Calcutta, 
in the mouth of April 1870# 

Solar Badietion, Weather, Ac. 


2 

h , 

J5 a 

a| 

|i 

4» * 

I|2 

o * $ 
£ 

1—1 • p “ l 

Wind. « 

Prevailing 

direction. 

• § 
n 

A 


o 

'Indies) 

t n» 

25 

129.0 

... 

S.S.W,S.A8.byW 

j 0.4 

16 

127.5 

•v 

SSW,TV S W A £ 

- 

17 

127.8 


SSW.SASbyW 

i ... 

18 

127.7 

... 

8. 8. W. AS by E 

s 

r 

1 

19 

128.0 


S. & S. by E. 

f 2.8 

20 

130.0 

... 

W.S.W. A S.S.E. 

1 

21 

129.9 

... 

W.S.W.AS.byW 

... 

22 

128.8 

•• 

S. AS. S.W. 

... 

23 

127.0 

Ml 

S. A S. by W. 

L8 i 

21 

130.0 


S. A Variable. 

1 

3.8 

! 

25 

133.0’ 

004 

S. A Variable. 

3.0 : 

26 

129.6 

0.19 

8. by E. AS. 

c 

2.4 : 

27 

129.4 ! 

0.84 

8. 8. W. AE.N.E. 

SSI 



4 

i 



Up 




rrf* 






H 

Mi lea 
243.2 


General aspect of the Sky* 


245.G 

193 2 
221.7 


158 7 

124.2 

109.2 
1U.0 

217.7 

202.2 


169.2 


Scuds from S. S. W to 8 a. 
u~, clear to 7. p. m.. scuds 
from S by W afterw ards. 

Sends from S. S. W. to 3 
a. m., clear afterwards. 
Chiefly clear. 

Stratoni A*\i to 0 a. X. Vi 
to 5 p.m., strutoni afterwards. 
[Lightning to Wat G} A 8 p.m. 

Clouds of different kinds. 
Brisk wind at 9J p. if. 

Clear to 11 a. m., \ijto 6 p. 
M. t dear afterwards. 

1 Clear to 5 a. m., \i to 7 p. 
Im., dear afterwards. 

, Clear to 7 a. m., \ to 10 
|A. m , clear afterwards. Fog- 
gy from 2 to (5 a. si. 
f Clear. Brink wind from 1 
ito 3J r.M. Lightning to W at 
(8 r. m» 

, Vi to 7 a. M. f dear to 4 p. 
|M., stratoni afterwards. Brisk 
,w ind between 5 A 51 A at GJ 
.r. at. Tit under & lightning to 
)W at 6 p. m. Drualtfd at 6k 
|A 7 r. «. 

1 Stratoni to 3 a. M. f elear to 
[10 a. x., clouds of different 
[kinds afterwards. Brisk wind 
from 2 to 11 p. if. Lightning 
to N W at 8 A 9 p. x. Thun- 
der Si rain at 9 p, x. 

Clouds of different kinds to 
8 p. xr., overcast afterwards. 
Brisk wind between^ A 9 r. 
jx? Thunder at 9 p if. Idght* 
hjing from 7 to 10 p. x* Bain 
lit 9 A 10 p. if. 

Overcast to 3 a. x., Vi $o 
7 a. x., dear tod p. x. # over* 
cast afterwards. Grander at 
7i p. Lightning to N Wat 
8 p. x. Bain %om to 
;8J p. M. 

% i 


Mhftorotogieat Ofatirration*. 


Abtltad of He ReeuU of the Hourly Meferoloyical Observation* 
taken at the Surveyor General'* Office, Calcutta , 

* in the month if April 1870. 



Solar ^gatioo, Weather, &<?.. 
Winn. * 


Prevailing 

direction. 



General aspect of tho Sky. 


28 129.0? 

28 127.5 


30 


127.0 


E.3N\E& Variable ... 

SSW&V ariablcy , , 
SSWX Variable.* ... 


156.3 


333.7 
120 8 


j Overcaat to 6 a. u. t W io 
11 a. »r. t to 3 x*. M.f clouds 
of different kinds afterwards. 
jTInindcr at 2}, 3 & 4 If. 
Drizzled at 5 r. v. 

Overcast to 7 a. m., clear to 
2 p. m., \i to 8 p. h., clear 
afterward#. 

Vsi to noon, atrafconi after- 

Varda. 

( 






Metotwfcgieal Qb&rpatitom 




Ahitracl of the UetuUe of the Hourly Meteorological V&ermfwM 
taken, at ike Surveyor General** Office f Calcutta, 
iu the month of April 1870. # 

Monthly Rebvltm. 


Mean height of the Barometer for the month... 

Max. height of the Barometer occurred at 10 ▲. M. on the 3rd. 
Mm. height of the Barometer occurred at 6 P. if. on the 9th. 
Extreme range of the Barometer during the month 
Mean of tlie daily Max. Prewmres 
Ditto ditto Min. ditto .. ... 

Mean daily range of the Barometer during the mouth ... 


Inches. 

... 29.737 
... 29.948 
... 29.568 
... 0.880 
... 29.832 
... 29.678 
... 0.154 


Mean Dry Bulb Thermometer for the month ... ... 

Max Temperature occurred At 4 p. M. on the 1st. .»| 

Min. Temperature occurred at 6 a. m, on the 11th. ... 

Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature .. 

Ditto ditto Mm. ditto, 

Mean daily range of the Temperature during the mouth... 


81.1 

98.6 

67.7 
30.9 
94 5 
76.1 
18.4 


Mean Wet Bulb Thermometer for the month ... ... ... 75.8 

Mean Dry Bulb Thermometer abo\e Mean Wet Bulb Thermometer 8.8 
Computed Mean Dew-point for tho mouth ... ... , M 70.0 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 14.1 

1 Inches. 


Mean Elastic force of Vapour for the month ••• **. ... 0.727 


Trey grain. 

Mean Weight of Vapour for the month ... ... 7.78 

Additional Weight of Vapour required for complete saturation ... A4& 
-Mean degree of humidity (or the month, complete saturation being unity vM 

. « « o 

Mean Max; Solar radiation Thermometer for the month ... 128.3 


Incite* 

Earned 11 days,*— Max. MX of rain during 24 hours ««• - ••• 1.27 

Tty*! amount of ram during tho month ... ... ... 4.08 

Total amount of ram Indicated by the Gauge attached to the anmno* 
'Matter during the mouth ... ... •»« »*. .*»’ 2»8 0 

^ir*y«Ui«g $r«ulh>* of the Wiad... v 8 & 3 .8. W*. 










Met eorol ogica l Observe time, 


xxxiv 


Abstract of /A* ' lies, tJh 0 f the Hourly Meteorological Observations 
'taken at the Sarrn/or -Gene far* Ofiies, Calcutta, 
in the Month of Zing 1870, 

Latitude 22' 3.T 1" North. Longitude SS° 20' 3 l" lCtutt, 
Hei-l.tof (lie Cistern of (lie Standard Barometer alioi r the *ea level, 18.1 1 foot. 
Daily Means. X c of (l.e Observations and of (lie Barometrical elements 


il<*poiiil('iit thereon. 

Jbtnu'p «»r t!io Jiiir.midrr J ^ 

tlunii*; (!u* tin \ . I f~ 


Date. . K . 


^ Itmige of llio Tempera- 
^ 2 ! tuie <Uinritf the clny. 


| Max.* I Mm 1 i)i|F, 




* 



— 

Inches 

Tti. lies 

■ Ok lies 

liiehea 

» • i 

21*738 i 

29 sm 

20 65< » 

1 0 100 

1 

88 3 * 

g ji» : 

711 

f» 5 1 

; loo 

SO 1, 

0 12 I 

,l!Mt 

1 509 

.175 

SO 5 

.60S) . 

.67* 

521 

.157 

SO 0 ' 

.6!T | 

.671 

, .510 

.162 

<)0 l i 

.<n:i i 

.n;a 

, .538 

.1.11 

SO 3 1 

.5*8 ; 

(>0 1 

! r >( 

.15', 

80 2 

.50!) | 

.5*6 

1 400 

.180 

90.1 ‘ 

503 

,5s 1 

4)1 

; .170 

01 5 

.60J j 

.572 

41,1 

! 150 

SO 1, , 

•«»* ; 

.617 

410 

.128 

«!)o 1 

.556 ! 

1)1,1 

.603 

.111 

Hit o i 

.609 . 

.667 

I ..V>i 

.110 

HS 7 * 

.014 ! 

.<>80 . 

1 50.1 

.121 

87 S ! 

mos ; 

671, 

r, u> 

.125 

S7 0 

.« 19 

,703 

i Mr, 

i .JOS 

88 0 ' 

.676 

.741 

005 ! 

1 130 ' 

80 0 

.650 

.7**2 

.551 

| .151 i 

8s 7„ ; 

Am 

.758 

i 5iJ 

! .227 

80 H 

.598 

.076 

i .5io 

. 1 00 1 

Hi i 

.57 o ! 

.060 

! 508 

.15.8 < 

Ho 3 1 

.833 | 

.721 

* .502 

1 ioo i 

85 2 j 

.6s6 j 

.700 

1 .000 

!• .130 I 

85 3 

.(>75 

.748 

! ♦ .501 

.187 , 

80 2 ! 

*082 

.770 

*nx 

152 j 

87.2 j 

.668 

.712 

; .008 

.lot ’ 

sj 7 ; 

.o;n 

.080 

! .5rj i 

.407 , 

812 ; 

.595 

.051 j 

E .520 | 

.13! ! 

85 3 l 

MS l 

At'Jo j 

.407 

.138 ; 

81* , 

.407 

. .522 

.304 

.138 1 

81.9 1 

.474 | 

' 6iH. j 

> 

•42o # 

• • • 

.128 J 

87.7 j 

* 1. 


- — 

- — - - 

0 

o f 

82.4 

Jl 1 

82 0 

18 H 

82 O 

| 18 5 

83 2 

'112 

82 0 

' 20 8 

82.6 

i 10.5 

83 .5 

1 J 1.7 

82 0 

J 18 4 

83 0 

20,0 

82 2 

j 18,8 

8 J .() 

| 19 0 

82 0 

i 30 .5 

81 0 I 

1 ITS 

81-7 \ 

16o 

Si 3 ‘ 

1**8 

si 2 ; 

10.8 

82 5 , 

15.5 

82.5 j 

15.0 

75 0 J 

22.0 

70 5 

174 

75 7 1 

18.4 

75 5 j 

10.7 

70 0 | 

10.0 

79.0 , 

15,0 

80 5 

Ho 

81 0 i 

11,7 

79 5 I 

12.0 

78.7 ! 

15.8 

80.6 

* 92 

80 0 

10 6 

78.0 

22.9 

— h 

L- . , L „ 


in R i» m me iter ometer, an like* the Dry dud Wet Biiltt 
SrS^ ralUr Mc “ U “ "* der,vtd * r ‘ uu * ^^ly observatJns, made dwM 
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M eU'orohtffwd Obwifafttm*, 


uV^httcf of the llestthis iff t hr* If unity Met eorofm/ teal Ohsefruhaun 
token nl the Sen ryot CeneraCa Offer, Calcutta, 
in the month of Mat/ 1 H 7 1 > 


t > nil y A< k <»f tin* Olw«'i*t’n!t«ntN :>rul t»f ll»r II ygromel rioal 

tit pi »i • It ui thci \ < ti — f ( '‘oi/otin <f ) 


1 

! 

c. 

V 

H 

£ 


P 

o 

l* 

o 

5; 

I-E 

, ^ 
p— ^ 

= 

^ £ | 

§ E h- 

— A 

^ o 5 

Jbito, ; 

P 

c 

r tj 

6 

«ri 

•? 

t - -g 

1 ^ " 

, - 

is 1 

w 

d 3 5 

j 

ft 

■ 3 

T? 

;§ j 

t: 

K" V 

* ~ t 

£ ^ -i 

^ 5 

| 


i r — < 

" , 


c - 


r*< 7Z 

e: 2 2- 


« j 

1 >. 

£ 

r- % 

c? • 

i r; ^ 


« - » 
tv h 

* 


| r-' 




7~, ~ 

** 



O 

1 <) 

o 


1 firlirw 

r 

T 


\ \ 

HI o 

, 7 •» 

70 o 

11 7 

{ > MOO 

0 7, l 

1 2« 

0 <i<* 

’ Vj 

HI 7 

7 7 

77 1 

1*2 3 

H 1 

hS 

57 

08 

3 

SJ 7 

0 H 

7^ 0 

1>» *» 

0’s 

10 35 

.34 

71 

4 ; 

82 7 

1 o 

7s «» 

]»> l 

0« 7 

.20 

3 s2 

73 

r> 

M ;j 

8 H 

70 o 

M 1 

Ss2 

0.4 ! 

5 21 

.01 

o ! 

HI 0 

; i 

7 7 r> 

i 1 S 

02 "i 

SO 

1 11 

.00 

7 , 

sj .? 

0 i> 

78 2 

11 O 

0 1.1 

looj 

.1 l 

,71 

H 

h- 2 r 

7 1 

78 .{ 

J 1 H 

.010 

03 

51 

.00* 

<> 1 

8 I ? 

n , j . 

7 i 1 

IS l 

.811 

8 55 

« oo 

.50 

10 

M 5 

8 .» 

70 2 

] 12 

„ss7 

0 30 

5 28 . 

.64 

11 , 

Nl 7 


77.o 

12 5 

010 

.(M 

4 W> 1 

.07 

12 

80 0 

1 H l 

70 0 

34 0 

.H82 

.35 

1 .73 , 

.06. 

v\ 

80 2 

• 8 5 

75 1 

J i r> 

-S57 

0 *8 

.88 ► , 

.05, 

3 1 

7i Vi 

8 0 

75 0 

12 8 

s 51 

.07 

> 53 . 

.07 

Jo . 

;*m> 

7 J 

75 a 

12 3 

.8r»2 

17 

.35 , 

.08 

30 

S>2 

7 S 

75 5 

32 5 1 

SOS 

.21 

47 

.or 

' 37 i 

ki.(; 

7 1 

77 2 

1 1 H * 

.010 

: .71 

.37 

.0i> 

Is ' 

81 •> 

■ t 7 

70 *1 

12 3 

.8i».V 

.10 , 

.17 ! 

*08 

o* : 

80 J 

i o o i 

70 2 

lo 0 

.887 

i 4-> 

3 7<» i 

.72 

20 ’ 

77 0 

, 7 4 > 

7J 8 

12 0 

r .77l 

8 23 

4 08 1 

.67 

. 21 ’ 

76 4 

' li .0 ' 

71b t 

11 7 - 

.81^ 

.08 

: ^ 

; ,m 

. 22 - 

860 

52 1 

70 t ( 

S-S i 

.808 

# 1 9 5«> 

. 3.0b 

.76 

23 

79 8 

\ 5-5 1 

75.0 ' 

y t , 

.870' 

* .-U> i 

1 .24 

.74 

21 

79 7 

8.5 

75 l - 

n. i ; 

>B.V 

.13 

. 8 b j 

*70 

25 . 

MU) 

u.3 

77 1 1 

10.1* 4 

.018 

; .72 i 

.C5 • 

.73? 

, 24 , 

8 } l 

j 4,6 i 

70,0 

7.8 | 

.O' IS 

70 i 

; 2 7- i 

*78: 

-J27 4 
/*s ; 

70 7 

' 4 5 ! 

75.5 

7.7 

.808 

.50 ! 

.65 j 

.7* 

7w3 

i 8.0 l 

75 1 

10.2 

.857 

' .15 ! 

! 3 19 i 

1 .72; 

t 26 ^ 

8 >2 

, 4 5 1 

77 0 

7.7 

•yw. 

V .73 

1 2 69 i 

! .78 


ro5 

r> t 

75 7 ' 

03 

.^73 

.34 

! 3 15 j 

[ ,75 


70,7 

. 8.0; 

. * 

74.0 f 

i 

22.8 


: .04 

i 

l 4.52 ^ 

.67 


ftWk IfeUe Ky|pometricil eieiuwts are co mauled by lU$ &r?c&*k‘li Coirsioat* 


ifrt earn fag hwl 
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Jfn/racf of t^o of the U<>nt f// Neteoi of'$ical OltJU'n'atwnb 
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Abstract of the lies nth of the Hourly Nefeorotoyical Observations 
fa he it at the Surveyor General's Office, Calcutta, 
at the month of May IS 70. 
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Abstract of the II emit* of the lloni It/ Meteorological Obw&wfioni 
taken at (he barer nor General* * Office, Calcutta, 
m the mouth of May 1870 . 

Monthly 1 iisfi.ts. 


Indies. 


Mean height of the IWotth tor Tup tin* monlli . ... 29 fiOl 

M«\ heiylit of Hie Uhmmm h r « << in it d .it 9v M on the lwl. . 21* 810 

Mm. )i« i l^Ii ( of I Ik* iliromtUu net tin* d *il 5 I* "M. on thcdOth. 21*39 4 

l) \ ft t me tamo of the lhu ohm l< r during t lie mouth . . . O U*» 

f>T (he dnilj -M«\, 1 . .. 29071 

Ditto (li 1 1 1 > Alin diilo . 29 52 > 

Jit uni t laity tamjt of the lhuoimder dining l lie liiontli % ... O 14ti 


Mean Dry Dull* Tliormonii for for the month .. ... * .. 87.7 

Mn\, Tom point tit e oh urred tit I v m oil the Dili .. 1<>3 (> 

1\1 rn Tempi rill 11 re or » lined «t 7l w mi tin* 19lh . ... 75 0 

C.vfuuit 1 muff of the 'l i mpei mIiii e dining the lnonlli . . 2 8 (> 

Menu of the daily jMiiv Ti innrriitine * ... 97.1 

Ditto «!«l to Min ditto, . 8»> 5 

2/tan daily rung* ot the Temperature dm mg tin* month . ... lt>0 


Menu Wet lhdb Thermometer for the month . . 80 0 

AIcuu I > 1*3 (tilth 'I honn na« lei »ho\c* Mum Wot liulh Theimometer 7.1 
Computi d Mean Dtw-pmnl tor tin* month . 70 3 

Mean Dry Bulb Theimonietor abo\ e computed moan Dow point ... 11.4 

^ Inches. 

M van ElnVtie force of Vapour for the month . ... ... 0.890 


Troy grain. 

Mean Wo in tit of Vapour for 1 he month * ... .. ... 9 48 

.Additional Weight ot \ a pour required for complete «ftturntion 4(>8 

Menu degree of humidity for the month, console l o saturation being unity 0.70 

o 

Mean Max. Solar radiation Thermometer for thcPmonth ,,, 130.2 


Indies. 

KainoiVlOMsys,— ATax. fall of rain during 24 hours ... 1 ... 0 43 

Total n mount of ram during the month .* ... 0,92 

Total amount of rain indicated by the Gaug<& attached to the anemo- 
meU f during the month •» ... ... ... ... 0.75 

JfttfwaiUnil direction of the Wind , S, S by W ^ S W. 
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Abstract* the Results of the Hourly Meteorological Observations 
taken at the tftoveyot 6 'em rat's Office, Calcutta, 
tu the month of June 1"<70. 

• ♦ * 

Latitude 22 ° 35 ' 1 " Koilh. Longitude bS° 20 ' 31 " lllast. 
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The Mean Height of the Barometer* an likewise the Dry and Wet Bulb 
Thermometer Mean* are derived, from the hourly observation#. madi* Anmur 

^ifae day. 
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Abstract of the Results of the ] fourty Metemohyieal Observation* 
t*feu at the Surveyor Genera?’* Office^ Calcutta^ 
tu the month %/ June 1870. 
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Abstract of the Results of the Jhnnly Meteorological Observations 
taken at the Surveyor Gteuai'afs Office, Calcutta, 

9/1 yhe month bf June IS 70. 


Hourly Sir. of the OVcn nhon# .uxl of t !>r* ITy geometrical elements 

clejnMnknt thereon — ' Crntfutu/tl t 



A 1 

<L» . 

& ; 

i 

% > 
£ , 

Pa 

bt 

o 

p 

e s i 

a. 

CJ 

w 

A. 

f *■ 

£ 5 

U c 

c.o * > 

— c 

4-* 3 

Tr'? S 

~ * 

2 ft 

» s 

tfi rt • 
e» >» 

Hour. 1 

*§ ! 
« i 

J . 

ctj 1 

b t 

pi * 

u 

•s 

-3 

c- 

7 1 

j | 

£ § r 1 
' 


1 

t 

k 4> ^ ) 

1 

§1 1 

sP 1 

P rt ! 
t . f 

=3 

c. 

6 


• 3 

p s 

r 1 

r j 4 

t-i 

c * 

e V | 

§ 5 S 

5 £ | 4 

'I -1 3 

wag 

4 8| 

1 £§ 

1 

* 

« s ' 

r-H . 

n 1 

o 

O 

P^ 

**■ 

< 

r**i ~ 

^ 8 

P -C3 



1 

O 

o 

0 

I m hos 

1 

T. nr. i 

T. B r. 


Hid- 

O j 

j 1 

I 



1 



night 

7<i 5 

i ‘2 5 , 

77 7 

4 3 

o on 

10(r> 

1 15 

0.87 

J 

70 5 . 


77 0 

8 0 

/M7 

.os 

.32 

.88 

2 

70 1 

1 2 2 

77 0 

3 7 

0.17 

.08 

.26 

' .80 

3 

70 4 i 

i 1 0 

7S 1 

8 2 

on 

.16 

.08 

.00 

4 

79 1 

1 s ! 

7S t 

8 l 

on 

.16 

.05 

.01 

5 

7 » A 

1 s 

7s o 

3 t 

<‘10 

.13 

.01 

.9L 

« 

1 7o 5 

1 7 

7s ) 

2 0 

.010 1 


0 «» * 

,01 

7 

SO *2 , 

2 *2 1 

7S 7 

3 7 

o<;i i 

:u * 

1.28 

1 .80 

8 

M)0 | 

.12 

7s 7 

5 1 1 

061 

.31 * 

.90 

1 .84 

9 

SI 4 1 

4 8 ' 

78 1 , 

7 3 

.052 

.17 j 

2.63 , 

.80 

30 

M.7 j 

5 8 

78 r> | 

8 5 ‘ 

.9m 1 

.16 

8.13 | 

.76 

11 

M.d j 

1 

0 2 

78 2 1 

i 

9 9. 

i 

016 

.05 | 

i 

.67 1 

.73 

Koon 

1 

j 1 

1 81 9 

> 

i 

6 5 , 

i 

7R 0 

: 1 

10 t 

.0 10 

0 90 

.85 

.79 

1 ! 

! *1 0 

7.8 

77 2 

11 7 

.016 

.71 

4 33 

.69 

s 

; hi n 

i 7 6 I 

76 0 

12 2 

^ H 

.62 

1 .50 

.68 

8 

81 0 

! 7 4 

77.2 

i 11 8 

! 016 

- .7i : 

1 .37 

.60 

4 

| 81. i 

1 70 I 

77 1 

i 11 5 

! .013 

1 ° .68 i 

.21 

.70 

5 

1 W-1 ] 

| 07 

77.1 

i 10,7 

| .01.1 ‘ 

, .70 j 

3.90 

.71 

8 

80.8 ; 

5 8 

77 3 i 

0 3 

! .®v» 

.80 

.84 

.75 

7 

1 80 5 , 

; 47 

77 2 | 

8 0 

.016 

’ .79 i 

282 

.78 

8 

80 l , 

t 4 0 

! 3.2 ; 

77 3 

6 8 

.910 

1 .8* j 

.37 

.81 

9 - 

70 7 

77 5 

5.4 

.025 

, .94 

ZM 

.84 

30 

70 8 

1 s 8 ! 

77 3 

f 48 

.010 

! .88 | 

.63 

.86 

11 

79.4 

2.7 ! 

1 

77 5 j 

i 

j 4.6 ^ 

•jW.| 

1 .94 i 

.57 

•86 



1 


i ( ■ 

‘ 

| 1 




kha Hygramctri poX clewaU arc eomputed fcj the Greenwich CaasUsts. 

It * t 


Meteorological Observations. 


xlvii 


Abstract of the Results of the ITonrly Meteorological Observation* 
taken at ike Surveyor lleneraP* Office, Calcutta, 
in the month of June 3870. 

Solar initiation, Weather, Ac 
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Abstract of the Result* of the Hourly Meteorological OlservaPhns 
token at the Surveyor General** Office > Calcutta , 
in the month of June 1870. 

Solar Iteration, Weather* &c. 
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of tie Remit of the Hourly Meterological Observation* 
taken, at the Surveyor Generate Office , Calcutta, 
in the month of June 1870. 

Solar Radiation, Weather, Ac.. 


M* 

<£‘i 

* *s 


4. 

++ 

ft 

21 


25 127.0 


§efc . 

Ml 

■j * f 

Inefios 


Wind. 


Prevailing 
direct ion 


8.80 jS. by WAS. 


P* 

lb' 


26' 

27* 

I 

28' 

I 

29 


130.0 

120.0 

129.0 

131.3 


i 

30 116.0 


0.03 


0.22 


S. 


S l>yE. ASS W. 


0.19 'S,S.byE.AS S.E 


|S A S. by E, 
S. A S. by E. 

fs. & S. by W. 


’3 § 

13 

Miles 

112.0 


General aspect of the Sky. 


110.5 

208.3 

239.5 

197.9 
173.1 

205.9 


* O to 2 r. m., clouds of 
diH brent kinds afterwards. 
Lightning tp W at 8 i». m. 
Grizzled at 2 A 3 a. M, Rain 
from 5 a. m. to 3 p. it. 

S to 5 a. m, 'M to 7 r. if., 
B afterwards. Slight rain 
between 1 A 2 p. M. 

1 Chiefly ^ i A \i. Rain at 1 
A 10 a. 

| \i to 9 a. m., S to 6 p. sc., 
B afterwards. Thunder at X 
I A 2 p. u. Rain at 5 \ a. m. & 
at 1, 2 A 3 p. M. 

] B to 1 a. m., A M to 7 
r. m., B afterwards. 

B to 3 a. m. \i to 0 a. H., 
H to 6 p. m., S afterwards. 
Drizzled at 2 A 10 a. m. 

I 8 to 10 a. m., '"uto Ip. it., 
|S afterwards. Drizzled at 3 


\JQirtt, — i Strati, Ctunnlhv-i Cirro-strati, Cumulo utrath^i Nimbi. 


iMcorolsgimt Oheerttatiuns, 


Alt tract of / he Re nulls of the Hourly Meteorological Observation* 
taken at the Surrey or General* * Office, Calcutta, 
in the month of June 1870. 
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A fchort vifeit to tho Malay Peninsula, during the latter part 
of 1869, gave me an opportunity of observing a portion of the 
fauna of that country. \\diHo staying at Penang, and on a short 
trip into the Wellesley Province, I noticed among others a largo 
number of birds, which seemed to mo to possess grnit affinities to 
Indian forms, but at tho same tune to exhibit some peculiarities. 
Knowing that this part of tho Malayan country was as yet very 
little explored, but not being able to prolong my stay in that 
locality for even a few days, I engaged a collet tor for about a 
month, and scut him into the interior of the Province, instructing 
him to direct his attention especially, — as far as birds were concerned, 
— to tho smaller kinds. Aft<*r my return from Malacca and Singa- 
pore, I found that tho trial was not quite without success, and I 
mot my collector with .jnoro thau 300 Bpe< ninths of bird skins* 
These proved to belong to noarly one hundred species, and tho 
foliowring notes are offorcwl on such as appear to possess a more 
general interest. Others uro only referred to by name, ap being 
n ter eating in a point of geographical distribution, for with the 
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exeejition of a number of species quoted by B 1 y t h, Hors- 
f i o 1 d and Moore, and otliors, from Penang, very few birds 
appear to have been received from the Wellesley Province, which 
is geographically situated between Tonasserim and the well known 
Malayan country about Malacca 

The avifauna of the Burmese and Tonasserim Provinces has b§on 
ably worked by B 1 y t h, with the assistance of Col. T i c k e 1 1, 
Kir A. P h a y r o and many others. To the Malayan fauna about 
Malacca Mr. Blythes labours have equally contributed very 
largely ; his u Catalogue of the Birds* in tho Asiatic Society’s 
Museum” is u valuable mine of information, and it is indeod not 
easy to hit upon a species which tins most zealous naturalist had not 
already placed on record as occurring in thoso legions. Almost every 
one of tho earlier \olmnes of our Journal heats testimony to this. 

Through several Pub h collectors, Luge numbers ol MuLu< a birds 
had gone to Europe many jcuis before thev reached Calcutta, and 
in fact Malacca birds (gonei ally stated to be from {Singapore, bocauso 
a] upped from that port), are among the most common in European 
Museums, Many new species and iuteie^tiug new genera have been 
described b\ Mr. E y t o n, (l\ Z S , Loud., 1839 and Ann. and 
Mag 1 8 1 0 , vol. x\i), by 8trn kin n d, (Ann. and M. N. II , 
18‘H, vol. mu and 1817, iol. mi,) 11 a r t l a u b, (Kev Zool., 
1812 and 18 1 1\ Lord II a y (Madras Jour. vol. xiti,) and -by a few 
of In rs. 

The Malaccan fauna w as known to be most closely allied to 
that ul Java and Sumatra, which has boon so successfully 
worked out by Ilorsfiold and Sir It ft f f 1 e' s, and after- 
wards by T e xn m i n c k iri his PI. Col. It is comparatively 
only within a recent period that ornithologists are attempting to 
increase the number of species by the discovery of miuutious charac- 
ters between the insular and continental Malayan forms, but 1 do not 
think that this attempt will bo followed by very great success, as 
far as the croatioh of new T species is concerned, though the fact of 
those differences really existing is, no doubt, of very great interest. 
It cannot be questioned for one moment, that the most intimate rela- 
tion exists between the avifauna of Sumatra, Java, the greatest 
part of Bomoo and tho Malayan peninsula from Singapore to 
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Malacca, and, I can add, extending aw far north as the Wellesley 
Province and including the island of Penang. More than one- 
half of the species are absolutely the same, and many others havo 
very marked affinities. Several ^f the species which characterize 
this part of the fauna, like many peculiar Caiutonidjic, PioiD.fi, 
and Cou r MMD.T': (tkeroxixts) etc., do not extend further north, 
but others do so, and again some of the species and gonnra are 
replaced by closely allied types. Several of the birds noted from 
the Wellesley province represent intermediate typos between the 
northern Indo-Burmonc and the southern Malayan forms, and are 
on that account particularly intcicsting, as will lie soon from a com- 
parison of the details gneu fiutlmr on. 

Indeed these intermedia to loc.il forms are I he most important in 
the study of a fauna, for they are the only reliable records upon* 
which the explanation of the origin of local faunas must bn based, 
and their connection with the faunas of the neighbouring countries. 
And still more, they are to a groat extent the basis of a good clas- 
sification, for upon the correct determination of those local varia- 
tions and their constancy actually rests the limitation of the term 
species Bearing tins in view, ] have added exact measurements of 
all the buds I noted, and more detailed desm pilous of some others 
which appoar either to represent peculiar varieties, or seem other- 
wise to bo interesting in a comparison with Indian birds. 

It is an established fact that British India* is peopled by two 
markedly distinct faunas. The fauna of nearly the whole of the pro- 
vinces to the east of the Ganges and Ilugli, stretching N. W, some- 
what along the base of the Himalayas, is Malayan, the Malayan 
character gradually diniimni.shmg, or altering, the more the iuuua 
proceeds towards west or uorth-we^t, 1 may say that about one* 
fourth of the birds in this great Malayan province are identical as to 
species. Some which appoar to be rather inclined to an insular habitat 
seem to decroase m size when they proceed northwards; but as a rule, 
the same species, when it#entors India, seems again to develop to a 
large form. This fact should not bo unduly appreciated, for taking 
the fauna of each small provmoo independently of that of the other, 

* Excluding the Western Punjab country which has strong Etiropfeau 
affinities 
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it is not ditfic ult to consider the local races as ftpocificolly distinct. In 
this way a bird in India is sometimes made the type of one species, 
the same slightly varying in Burma the type of another, a third 
one in the Malay Peninsula, *»nd a fourth one often in Java and 
tho other islands. Sui h artificial specific distinctions may look vory 
woll in a Catalogue of birds, or on the labols in a museum, whore 
perhaps one or two specimens from distant localities are considered 
to indicate an unusual richness of the collection, but they are far 
from sutliiumt to illustrate the fauna of a province, and those so- 
called species often have no existence in nature. I shall relate 
some instances of this kind, and indicate others, though, na- 
turally, my present materials are very limited, but 1 believe 
that in many eusos the gradual change from one form to the 
othei will 1)0 satisfactorily proved, as soon as wo hoi nine pro- 
perly acquainted with the fauna of tho intervening districts. In 
ail) coho the one general fact that tho original and prevalent 
character of the fauna of Rustem ami South-Eastern British India 
is vory closely allied to that of the southern Malay countries, where- 
from the fauna appears to have migrultd to north and north-west, 
should not he lost sight of by any one desiring to multiply the exist- 
ing number of known s[>ooios irom tlwso regions 
Considerably different is the fauna of Southern and iSouth- Wes- 
tern India, which is known to i«>ssoss in part a strong African 
admixture. The only exception to this partially forms tho fauna 
of some of tho elevated districts of Southern India and of the 
Malabar coast. Tins latter again shows affinities to tl« eastern 
Molav ’fauna, and the question how that isolated Malay fauna 
came into existence, becomes of equally high interest as the one 
it with regard to the admixture of African element into the rest of 
the Indian fauna. Was tho fauna of the whole of India at one time 
Mala) an ? Was it partially destroyed, or was its development other* 
wise arrested tlirough some past geological catastrophe, such as that 
appears to be which must have affected Jndia during the so-called 
trappenn deposits, extending over the greater pert of Central and 
Southern India ? Certainly those enormous volcanic operations most 
have had groat effect upon tho fauna, as well os tho flowr. After, or 
in volution with these catastrophes, tho presumed connection of India 
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with Africa may have taken place, to which Professor Hm 1 e y in 
his recent (1870) address to tho Geological Society made allusion. 
At that time* the Afrioan fauna began to immigrate, partially 
mixed with, and in the plain country partially also suppressed 
the rofliaining elements of the original Malay fauna whh h could 
not have boon sufficiently quick)} nourished from tlio oast, ns the 
waters of the Bay of Bengal have probably at that time washed the 
buses of the yet little elevated Himalaya mountains, and thus main- 
tained a separation of tlio two faunas. By all these operations the 
fauna of the more elevated Southern Indian districts appears to 
have been little' affected — These are of course %nere speculations, 
but they have a high degree of piolmbility, supported by tlio 
differences m the fauna, which were pointed out several years ago 
by Mr. W. T. Blau ford. 

Finn l\t LCOXIDJK. 

1. IIierax *mxon,LAHTns, I)r up. 

AVing very nearly .'bj", tail iij", tarsus 

A Malacca specimen evntly corrcspondis with D r it p i o z ’ 8 
figure on pi. 21 of l>u tionmio ('lass, d’lnst. naturelle. The Java- 
nese ]fiorajT f called JT. ravtf/mr/f*, L i u ii } us figured by If o r s- 
field in^liis “ Rescan lies in Java,” and generally identified with 
tho above speties, would appear to be a different bird. It is consi- 
derably larger, the loreal region in front of the eyo is white, the last 
tertiunes win to spotted, and the white bars on tho inner webs of 
tho other wing feathers more numerous, while fruigdlnttus 1ms tho 
loreal region black, the white supraciliary ridge above tho eve in- 
terrupted, aud the last tertiarios almost wholly black. In other 
respects both are (except M/e) almost identical, the tibial feathers 
being black externally and rufous brown internally, (see also Hume, 
in “ Scrap Book,’ 1 Calcutta, 18t>9; p 111) 

Should the larger Java bird be the female of f ring t liar ius ? It is 
difficult to arrive at any *ery satisfa<tory coixIumoii on this point. 
Temminck’s figure #in the PI Ool represents a bird, the 
wing of which is about iljj" ; one specimen has tho wliite supraci- 
liary band •nearly interrupted above the eye, the other “haA it 
distinctly contiguous. A spigiimen, in the Society V collection, from 
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Malacca has the wing 4", and ono from Java 4 4", both have the 
supraciliary stripe interrupted, and the loreal region black, therefore, 
ugi oo with typical fringillariwt, except that they are larger. Possibly, 
the black of the loroal region tuvl above the eye, suppressing the 
development of the white supraciliary stripe, is only an occasional 
face of plumage, or it indicates a distinction of the sexes, or a local 
variation ; it seems, however, pretty certain that the Javanese bird 
is somowhat larger than the Malayan. Whatever the case may 
bo, whether there be one or two distinct species, or only varieties, 
of the blacL-lt’fft/rrf Umax, 1 do not understand how it came, that 
L i ii ii 6 1 s name (%rulmcrm has been almost universally adopted for 
the Mahi t \un birds. The name appears to have boon introduced 
through II o r s fie Id* s and T o m m nick’s illustrations, though 
1 1 o r sf i e 1 d (lies Ju\ a) ver\ properly pointed out the distinctions 
between lus and Li line’s ci7«/rtim. Judging from tho 13tli 
edition (by G m o 1 i n) of the Syst nat , L i n n e * s name has boen 
based upon Edw a r d s’ tig are ^Nat. Hist. Birds, pi. 108), which 
was taken from a Bengal specimen and clearly represents the /W- 
Icff (}r<] If Hi ax {If. eutohnu v of II o d g s on) and, therefore, it should 
bo reserved for the Indian species, but not applied to the Malayan 
(and Java) form with bind tibml feathers, which is ft ingJhtnux of 
1) r a p i e /, a name original!} adopted by 13 1 y t h, but afterwards 
replaced by that of avrulacnis. 

Fain rSUTAClDuR 

2. Lomcrurs u r lgitlus, Linn * 

This is a somewhat smaller bird than L. rvnmh*, S p a r r m., but 
very like it, and young birds can luirilly be separated ; wing 2i"- 
28" ; tail 1J" ; usually with some bluish tinge in front and on the 
top of the head, and on the middle tliroat, a golden tinge on the 
posterior nock, a h well as on the Tipper vent in front of the scarlet 
patch. The blue patch on top of head appears characteristic of the 
bird in full plumage. The species is very common in the Welles- 
ley Province, and is often caged by tho Malays of the country. 
An albino specimen shot there has the whole plumage very much 
mixed* with yellowish white, the longer wing coverts deep green, 
the quills mostly white and edged with greenish and yellow on the 
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outer webs ; on the top of head aro many loath era partially scarlet, 
almost forming a round patch of red, us in L. ir mains. 

t * Fam. CAPRIM ULGIDAS 

3. OAPnnirLGra MAPiiorniM, Itorsf. 

if or don, B Ind., I, p. lf>8 

Wing 7 J", tail Sj" ; bill at front g", from gape lj", tarsus 
Wellesley Province and Penang. 

Ftnn. TItO O OF / IKE 

4. llAurACiES Diakut, Temiu. 

G o u 1 d, B Asia , pt. XVII. 

This is one of the most conimon species in tlio forests east of 
Malacca. The carmine colour on the vent ih hi the female greatly 
mixed with white, and the sides of the vent with ashy brown, 
tli o external and terminal lower tail covert a aro ulmost wholly 
ashy brown , the white tips to the miter tail leathers are consi- 
deraldy less freckled with black m t ho + Hum they are m the £. 
One 9 has one of the central tail feathers wholly brown, uuothcr 
has them tipped black, almost quite as unit h as in the male. 

5. IlAnrAcrEs Kasvmua, 1 i a f f 1 ? 

G o u 1 d, B. Asia, pt. VIII. 

A female specimen shot b^ my collector in tho Wellesley Province 
is intermediate between the figures of tho females of Kanumba and 
fatciatus, as given by (t o u 1 d Tho head is dm lush biown, ootipui 
behind, nock and back dark rufeseont brown, very* indistinctly and 
minutely barred across with dark, purely rufesient brown or rather 
yellowish brown on the vent and on tho upper tail coverts. Wings 
black, all the superior coverts and tertiurios with light brown cross 
bars, as in typical Ka&umba, but tin* bars are dr * idedly broader, (whilo 
they are almost minute in faunatu*) , primaricH («*\i ept the first) very 
distinctly edged with puie white ; two central tail feathers wholly 
brown (as in fasciatus ,) nejst black, but brown along the quills, 
on the extreme outer edge £iid near the tip ; tho third is block 
with a brown quill and outer tip ; the other outer tail feathers are 
black, broadly tipped with white which increases externally, tho 
outer web of the outermost feather being almost wholly white; 
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( )nn and breast greyish-, or rather dull olivaceous hrown, like 
in Jummha , but with barely any white gorget bordering it, as in 
Jattvtatun ; the rest of the lower parts is uniform fulvous brown, very 
much liko in the last named species ; wing very nearly 5J-" ; tail 65" ; 
bill at front from gape 1 J" ; tarsus J" 

Though in coloration this specimen resembles almost quite «h 
inu<h the (Nylon f(tn< tafun, as it does agree with the Malayan Ka- 
Mumba, it seems much more probable that it belongs to tho latter 
jKpneioN, with which the form of tl^e bars on the wing coverts and 
the measurements of the bird 1 letter agree At the same time it 
does not appear, from the account given, improbable, Unit a now 
form is horn indicated, of which the male is not yet known. Unfor- 
tunately all tho specimens of the allied spe< ies in our Museum are 
so insufficient, that they do not admit of a very <*lose comparison. 
None of the female specimens exactly agree with our bird, but that 
of Kosumba comes nearest to it. 

Km EURYLAimiU '! 

6 Oai.yptomena vikims, K a f f 1. 

XL o r s 1‘ i e 1 d, Research, in Java, tig. of 3 

Male — bright shilling green, somewhat deeper on the back and 
considoraldy paler cm the \eiit and lower tail coverts, u small yel- 
low spot in fumt and above the eye. a larger black spot on the 
sides of tlie neck behind tho base of tho mandible, the wing coverts 
with huge i rust* subtciiiiinul black spots foiming throe oblique 
bauds t the black not evtcndiiig oil tho tow liist or marginal coverts; 
shon 1 ier edge of wing blackish green. The first throe or lour jiri- 
mnnos are dusky blown, odgedl with green ou the outer web, the 
other w mg feathers tyre deep brownish black and the green gra- 
dually iiuroases, until tho last tertiariea become almost wholly 
green on the terminal half ; tail green above, bluish* below. Tho 
lateral front feathers of the head are obliquely erect towards each 
other, forming 'a crest above tlie bill f nd entirely concealing the 
nostrils, only tho curved tip of the lull remaining visible ; these erect 
green feathers are pure black for the low’ or half, and the other 
gxeeu leathers gradually become paler at their buses* as they pro- 
tood posteriorly ; the internal side of the green is always bluish. 
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Raffles Bays the foiualo does not differ in appearance from the 
main. I first obtained this species from Malacca, where it did not 
hcuiju to heVymmon, and from tin* forests of the Welhwh*y Province 
my collector brought sovon specimens, one of which is a mnlo in full 
plumage, the others were pointed out by lum to he females They 
equal in si/e tlie £> ami all \orv ( losoly resemble it in colouring, 
ox< ept that the given is duller throughout, the yellow spot in front 
of the eye very small, most of the leather* forming ihn orbit pule 
vc llowmh green, and the black spots on the node and wung covert^ 
are almost entirely absent ; the crest at the base of the bill is also 
smaller Four of tbn m\ specimen* appour by the development. of 
tlie bill and toes to be old bnd-s and <un, 1 tin n Jc, be safely ron-d- 
deied ,i< the but two appear to be young d s, clmnging tlieir 

plumage to a blighter green, wlule jtlio black spots oil the nock and 
on Ihe co\eitH aKo begin to make thou* appearance. All specimens 
have 1*2 siibeipi.d tail lbuthcis, not 10, as noted by 11 a f f los ; the 
former being the usual one in other Kni vlaimid r, also 

Wniit l\ tail 1 J"-2\ bill from gape* 1", width ^ gape J* to J\ 
Tins q»wii's is oiio of the most marked buds indicating the 
utlimtiob oj tlie M.ihnmi Coutimntal fauna to that of the* adjacent 
inlands Its gc nr ial c liuiuc ten cm t. uni} agrees be-at w Jfh tlie Malayan 
Ki n y iiATMin i , though the external appearance of llm ftird is like 
that of a Pare* ett. 

7 ('ai{M»oX St mvikam s, K a f 1 1 
(i o u 1 d, I>. Asia, pt V 

Apparently not cannon in tlio Wellesley Piuiiuce; perfectly 
identical with Sumatran specimens. 

8 CvMmniTYSinrs m\< Rouinxnu s, (i m e 1 
G o u 1 d, B. Ada, pt. V. 

Common near Malacca and m the Wellesley Province and Pe- 
nang One specimen has # all tin* wmg-coveits tipped white ; tins 
is probably a sign of iminuttli it}, as the same spec imen lias not the 
white scapulars developod to their full length The < unison colour 
below is on fiie chest and especially on the 1 lower belly often iuixod 
with a yellowish thtge , wijig im h, tail about tlie same. 

• • 37 
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9. Etjhyi,aimtt 8 ocnnoMALue, R a f f 1. 

Gould, Birds of Asia, pt. V. 

The polo collar is generally vinaceous pink below, qnito white 

above, and in most specimens? which I saw, from Malacca and the 
Wellesley Province, almost interrupted in tho middle of the nock 
above. The white subtorminal spots extend over both webs on the 
outermost tail foatliers, and are, as likowiso the small spot at the 
base of tho primaries, often of a pale sulphur yellow. Some spe- 
cimens havo a few whito leaf hors below and somewhat posterior to 
the eyo. The upper bill is laterally partially yellow, this color 
extending up to near tho tip. Both upper and lower mandibles aro 
omargmated near the tip ; length of wing 3-34 inch., tail 2 - 24 ". 

Fam. CUCULIDM, 

10. PnoKNicoruArs cruvmosiius, fi h a w. 

Bly t h, Cat. p. 7 ft, and Journ Asiat. Soc., Bong., XT, p. 927. 

Very common about Malacca and in tho Wellesley Province To- 
tallcngth between 1 7 and 18 inches; wing 6£'-0 ; tail 

tho two central feathers being either wholly metallic green, or ter- 
minally for about fth tlioir length tipped with brown; bill very 
etroug, curved, about 14 " at front, 2J" from gape ; tarsus 1A" The 
extreme edgings of the feathers round the red naked space of the 
eye are always while in full pluumged birds. The chin is white in 
norno, grey m other specimens. 

11. Pucenioophaus [Zanclpbtomus] Diaudi, L e %8. 

\\ 1 y t h, Cat. p. 76. 

Common about Malacca and in the Wellesley Province, but ap- 
parently, like the last species, not extending farther north. It is 
very closely allied to Raffles' Vh Sumatran**, but a little 
smaller and with no rufous colour below. The edgings round the 
red naked space of the eye are white, more distinct al>ove than 
below, but not 'developed in the young bird. Wing 5"-54' r ; tail 
9" ; bill at front lMi", from gape l^ 5 ," ; tarsus l T * f . 

12. Rbinorta cHLORorE.^A, R a f f 1. 

B 1 y t h, 3 Asiat. Soc Beng. XI, 923-924, and C&t. p. 76. 

It is remarkable that, though I observed these birds repeatedly 
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in the brushwoods near the coast of the Wellesley Province and at 
Malacca, 1 hardly ever saw the two sexes ( $ , Ph&nicoph. vtridirostrut % 
E y t o n, or ^Buhutm Iwlorei, Less., and 9 , Pk chlorophrta, 
Raffl.) together; neither havg I seen any of the birds with 
intermediate plumage. 

The species is very common in the Wellesley Province, atul of 8 
specimens from that locality (3 $ and 5 $ ) none lias tho wing more 
than 4 J*, mostly only 4f ; tail (>£"-7"; bill at front P, from gape 
1 ,V; tarsus r. * 

13. Eudynamyh OKIENTALI8, L i II n. 

J 0 r d o n, 13 Ind , vol. 1, p. 342. 

Poos not appear to bo common , a male has the tarsus 1 J", wing 
very nearly and tho tail fully 8 inches, which is slightly m excess 
uf the mens ure’ non t noted by J e v d o 11 , but it agroo* with that 
gi\ en of tho female. 

F«m. CAPITOX/DyR 

14. Cyanops ciirysopooon, T e m m. 

Plane hes Col. 285. 

Spec miens from tho Wellesley .Province, where tho species ap- 
pears common, measure . wing 4f — 5" ; tail 2f — 2f , # bill at front 
very nearly 1 ]", from gapo 2 f ; greatest length of narino bristles 
If; tarsus U — 1 t y. 

Front of head yellowish silvery whiter, lores intorruptod onoss 
the culmen crimson, posterior crown and occiput spotted crimson, 
each feather being black, thou blue and terminally crimson, rest of 
upper plumage deep green, below paler, on neck with a golden 
glossy tingo, quills terminally mid all wmg feathers iuteruolly 
blackish, fulvous at their bases and internally, superciliary stripes, 
cheek and ear-coverts dark silvery brown, occiput margined hiuo, 
broad mustuchial streak bright yellow, chin extending somewhat 
posteriorly silvery grey, bordered posteriorly witlsblue , tail inter- 
nally blue. m 

15. Cyanops versus lor, Raffl. 

Trans. Li n a. Soc XI II, pt. II, p. 284 

Common on the islands Sumatra, Romeo, Java, about Singapore 
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and Mtilucco, but I have not obtained it from farther North. Ma- 
lacca specimens measure : wing 1*" , t ail '2 \$" ; bill at front 1 $>", fiom 
gnpu very nearly 2", tarsus very nearly 1 £*, the longest bristles 
roach beyond the tip of the bill. x 

16. CyANOJ’B MYHTlOOrilANl’S T e 111 m 

Itucro qii(utrieolo) , E y t o n, Proe. Xool Soc , Lond., 18119, p 105 

Ey ton ’ h description applies to tin? bird in full plum ago The 
forehead and a short inustachial streak are gobbp yellow, lores, top 
of head and occiput, chiu and (rout of throat and a spot on each 
aide* of tJie front breast deep crimson, supraciliarios, cheeks nml 
throat azure* blue ; streak through the eye blackish ; general colour 
above' deep green, paler grass green below, all the fcutlieiv on tin* 
nock and ft out breast with a golden lustre', (pulls slightly rnaigm- 
od with fulvous on tho outer web, all wing feather blackish brown 
on the inner webs and margined fulvous, this being espeually con- 
spicuous on the inner side of the wings ; tail below bluish given. 
T o m m inch’s ligurc does not show the coloration of the head 
clear enough. 

In other female) specimens a\ itli tho green plumago per- 
fectly developed, the trout part of tho head is puitially greenish, 
parti tilly yellow, sometimes intermixed with blue, chin and front 
throat .ire yellow, intermixed with red, the* lnustmlual streak is 
like the check blue, the crimson on the occiput is of smaller extent 

This species is common at Malacca, Penang, and in the Welles* 
ley Province. Wing 3J"-3J" ; tail 2^'' — 2 ,V' , bill ^at front li", 
lroih gape lj" ; tarsus 1" , tho longest bristles slightly reach be- 
you cl the tip of the bill. 

11 nr 1 1 a u b ’ h description of his Jiucrn Malaccemis seems to 
indn ato a distinct and smaller species 

17. Xanthoucma PrvArcELii, Loss. 

JL ftontahs, T o m m., Planches Col. 536, fig. 1. 

Hoad including Tores and occiput blue somewhat dusky in front, 
a short stripe behind the supruciliary edge, i book in front and mus- 
tuchial stripe crimson, behind the* e ve and ear-coverts greenish, tinged 
blue.- chin and throat in front purely greenish blue,* with a very 
small dark gorget ; rest of plumage above deep green, below yei- 
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lowish. green, especially on tlio breast ; wing 2JT ; tail li"; bill at 
front f\ from gape 1&\ tarsus Hourly J" ; rkdul bristles Hourly dou- 
ble the length of the bill. 

Another specimen of equal si/a (? n ? or immature') is green 
above with n scarcely traceable tinge of blue on top of head, chin 
cinereous blue with a black gorget on the throat , breast yollovvisli ^ 
green, the rest dusky green , m/g about the same as of the lust. 

18 X-wriroL^fMA i.VDir v, Lath. 

J o r d o u, 13. Ind , vol. I, p. .‘515. 

This species does not appear to bo so common in the Malay 
peninsula, as tho a annus Cynnops, JSpei iniens from the Well, 
lbovimo, Petnmg and Mahnca cjiuto agiee with tho Indian biul,. 

It) M n.AI.oiUlYM Ill'S TIvWT, (1 I’ll \ . 

Mtff »\am m»/s\ Evt on, IVoc Zool S , Ijnnd , 18.51), p. 1(H), 

T have not seen this spei n»s troin fait her Not fit than Malacca ; 
W'ing .‘5 ] 7 , tail 1 J v : bill at troui l", from gape 1 , tarsus l”. 

It is most probably ihu Uncut Lath amt , dw m e 1.) of R a f t 1 o s, 
who states that it is also found in the interior of Sumatra. 

law. PICJDsE. 

20. Tin v “iuta,”* Ti a f f 1. 

Tuja tndachihi , 1\ a u ]* (18d0), 15 1 y t li J Asiut Soe. XTV, 
p l‘)d, ( '!o moj/h ojd/ s i iya upud M u 1 Ji a r b e, Mon Pn in k. 

# Donus 7’» ;a K u u p, 18*30, Chm ^ .a.O/K, ,8 w ft 1 n s o n, I ^37. ^Vir/o./ofoe/ev, 
Mali-, 1811* -\Uuit .loeM Hall i« s mean f'l’ifoie* 1. -oc X! ! 1,1 Sl!2, p 2»<J) h> I l.n 
f|»o!!»M(»)j“[ , lO’d fM.A’' (H o t s f i e 1 dj* Tnkhi hesru oi T *-///»,*' and iMinmdufoJy 
alt. i that he u fcis to the gonei it poutJnnty of Ti<i‘t jw dmlinct fiom Puouh * ( I \ 
tn Iw't'fh tN, Linn) Does Unit last o ferrnce mean /V/'/v "/*>.o i what ' 1 do not 
think that it coaid ninth be prt <*mnpil tuai K a f l J c w infers to /Vie nipt*, ( } m o 1 . 
At the name tune it would le nnpossihh towny pouMtiv* ly w bat Unfflt b mount 
by the generic name <4 T whether “ 7Wi *n T'tf In,” unions hi« nngimdly labelled 
specimens could be found But what othei than a riprcifio appellation could 
be assigned to the second mono “ mj<i <nt Whatever the ea**o may be, thin last 
name would bn more acceptable than 14 L "7 k f fyb/,” bee-on^ all othui 7’e/a uIho 
have only three toea Tie » rnjjy object: ion to tin* ii.wm ,f ntj-i” mu y bo made on 
the ground that It a ffl e s had a specimen of T *,tti rwha, B 1 y th, before him, 
as tho meaauieim nts of tie* bm* he trivo*- aie rat net thane of the form designa- 
ted by Blyt h with the bed name m.d which. 111 y i h says oecu?n in .lava. 
However, it pccuih vciv dithcull to diw nmiiiiitu between tri‘birt)jl'inii(\uit*r- 
medta, when Yurgc nenw me compared, and I am not certain wnotbt>r K 19 
correct to separate tlnun apectiically. 
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B 1 y t h says (linn, 1866, II, 856) that his T. intermedia, (see 
J h r cl o n, B. Inti . I, £99) also occurs in Java and extends to Pe- 
nang, but is replaced at Malacca, — which is geographically interme- 
diate between the two countries — by T tndactyla ! TJio latter species 
appears to bo very common in ilie Wellesley Province and on Pe- 
m nang island whero I obtained it. Tho colouring is typical, except 
that tlie back is in sorno specimens bright crimson, in others (often 
slightly larger), scarcely so, being almost pure golden yellow. This 
last character has boon assigned as < haracteristlc of B 1 y t h ’ s in - 
tei media, but none of our specimens attain the sizo recorded of that 
species. The white spots on the head of the females (the larger 
race) are very elongated, pointed above, somewhat obtuse below, but 
very distimt on the whole head The measurements vary in seven 
different specimens as follow’s wing 1J" — 5 1 ' ; tail 8}"~4" ; hill at 
front \ n — , tarsus }$" — }J". The bill and tarsus appear to bo 
sometimes shorter in the 9 than in J. Thus the length of wing 
varies in trulactyUf between and 5} inches and that of media 
is stated to be 5}". Some of the specimens in the Museum, labelled 
aw intermedia, have it barely 5J* 

21. Tioa Ih\jrLi>i ? * V i g. 

IS t r i c k 1 a u d m Ann. and Mag N II., XIX, 1817, p. 188, and 
B 1 v t h, Jour A s s. Soc XV, p 16 

Apparently not common in the Wellesley Pro\ ince and on Pe- 
nang A £ measures : wing 5 ; tail about . bill at front 1 ^ 

froin gape I*", at base high and equally broad ; tar^is The 
col *uring exactly agrees with B 1 y t li ’s description 

22. HiSMn.orurs Javexsis, Hors f. 

Trans Liun. Soe. XI 11, p 175 ; Mu< lien pirns, B o n a p , apud 
J onion Mtgapicus leucoy aster, Hein w. — M a lh e r b e Mon. 
IViV&r, p. 47. 

A specimen from the Wellesley Province in full plumage lias the 
lower parts, iuchuling the sides, fulvous white, lower tail coverts 
blacky and the feathers in front of them as well os those oil the ti- 
bia spotted bhuk ; it measures — wing 9', tail along the central foa- 


ChloiojitcohXes Raffles* apud Mn Hi c r U e. 
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thera 7J"; bill at firont 2J" ; from gape 2|", at base tV high and 
-{$" broad ; tarsus lg". 

A Malacca ^specimen, probably an undeveloped male, has the 
head above only partially crimson, occiput distinctly crimson und 
the feathers elongated ; stripe at the base of pie lower mandible 
black, vent very slightly fulvous, almost pure white, tips of the pri- 
maries dusky; wing 81"; tail 6" ; bill at front 1 J", from gape 2& v > 
at base i" high und a little more than JJJ" broad ; tarsus l^Y'. 

In both, but ospoci ally in the first specimen, the lower fulvous 
white roaches laterally high up, leaving only n narrow black stripe 
along tho middle of the rump, which is wholly white in the South 
Indian //. IMysovt, J o r d., and tho Ruimeso i/. FcMni* 15 1 y t h, 
the latter dilfeung solely from the Indian form by having a lit tie 
more white oil the internal wing feathers* 

M a 1 h o l b e (picdious the correc tness of 15 1 y t h ’s reference 
“ Tenassoi im” coiuernmg// Javem sa, but does not gi\o his reason 
for il. Evidently lie entertains tho idea that tin* true Malayan 
fauna stops at Malnu a, and that tho Burmoso and TciiUHsomii fauna 
is whut is generally ( ailed Indian. 

2d 1 1 kmi M» rii in f IkLiNVAimi inert*] wmiuts, Rein w. 

PI Pol. 878 and *102 , 15 1 y t h, Cat o t, No. 2 10 ; M a 1 h o r b o, 
Mon. Pm I, p. 28. 

Common in llio Wellesley Piovinoo ; 15 1 y t li snys ‘‘Western 
Mnlahia.” Sola ter (Proc. Z Sot. Loud. 1800, p. 2N) gives if 
from Pornoo. 

$ Wing fit" ; tail 3$ — 3J" , Tull at front 1 from ga])o 1 j \ n , tar- 
sus ; outei iiind-toe including daw l J". The 9 is often slightly 
smaller, the eoi responding measuiemonts are (»" to Og", 3 A ; 1J ; 

* 1 S j i IS* 

The lateral ridges on tho front part of the bill arc double, and 
continue up to the tip w hich is high and laterally compressed. Ah 
regards the shape of the bill, there is no difference between that of 
the present species, and t$iat of typical llemtlophus, but while m this 
one the versatile toe is slimier than the middle one, it is longer in 
lieintrardfipicui, which is exu< tly intermediate between Chrysovo- 
lapten and Vetnilophus, where J e r d o n placed it. 

* Journal A. S fc B., 1863, vol xxxii, p 76. 
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• M n 1 h e r l* o *« figures could hardly have been taken from fresh 
or well preserved specimens, unites they roprosent uuusunl varieties. 
I i u *\ saw the female so pale coloured, us shown. l>y l^alherbe 
( ‘row u of head extending 1 down tlio occiput with a moderate 
crest iniiHon, buck apd nmip bright orange ycdlow, wings with the 
scapulars and coverts dark brown with live brown bands, the basal 
\ory Hinull ; fore head, sides of head unhiding a narrow Mipntuliury 
stripe, and below extending on the fliiu, golden yellow, inosi dis- 
tinct on the mu^taeliiul streak, becoming biownmli on the ear-coverts 
and posterior to them ; median chin stupe and the whole plmnugo 
below more oi loss bright crimson, upper tail coverts and tail 
blink , lower fail coverts mostly biown 

$. Abo\o, head, neck, wings, hhe kmh brown, the latter with live 
brown bunds, the basal almost obsolete , whole back and rump 
white; upper tail coverts and tail blink; side** of head and < bin 
iisby white, median dun striped and the w hole ot the low ei plumage 
ashy brown, 

21 <hiuYsonnmuw \ muntalis, Tomm 
Fl.Fol I5HI, Iiml M II lhe rlio jUiii Pt< ahr 

To m in i n <■ k in his figure give* the throat almost wlmlh him Ic 
Tlui Malayan specimens tiom the Welle>b\ Froum e ha\ e u ul- 
W'ajH mils him Iv striped, iis shewn in M a 1 h e l b n\s draw mg , but I 
have not -ecu the blown color at the "ides of the thioal and oi the 
bout hreaM extending abuui the e>o, it extends, up to tile eye 
but not on the stipiacilmiy edge itself The forehead is in £ <J 
sonn what b»ownis]| and the mown duig> gieen. 

Npis linens from the Wellesley Frovmee \ary in si/e — wing A j " 
— fii": tail along the central feathers 3^ ' to C ; bill af front li' — 

1 * * from guile 1 J'' — 1 ^ 0 " ; taisus t^" , inner toe burolv f ; versatile) 
toe slightly shorter than the median one. 

2 A. ClIR'i SOVHLEOM V M YlACCEXMd, L » t ll 
Vtmha malacc/nitis, Solute r. Froc. f Zool So<\ Loud., 1803, 
p. 211 , from Borneo, c 

Foi* description see B lv t h in Journ. A^iat Sac. XIV, p. 192. 

1 got tins species only from Malacca, it does not appear to ox* 
tend fait her North. 
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26 . Veniija pouphykomelas, B o i o. 

Vdroptcm porphyromclw, Malherbe, Mon. Pic. JI, p 3 i> ; Pwus 
rubtytnoxm, Eytoii, Ann. and Mag. N. H., XVI, Oetb. 18 {5, 
p. 220, Piem melanoymter, A II ay, Madras Journal, .18-15* XIII, 
pt. 11, p. 1 03. 

Tho species does not appear to be common. Specimen* from 
Malacca and the Wellesley Province cpiite agree with Lord Jl ay ’s 
dusc ription and measurements Old males have sumo oJ' tho musta- 
chial feathers posteriorly crimson, which M n 1 h o v b «■ denies, but 
they certa.nly are present in 3 with full plumage. Judging from 
M ulh orlio's figure, ho could not have had a lull grown 3 , lor m 
tins the upper plumage, especially on tho si apuiurs and the outer webs 
of the wing feathers, ir> very dislun tly deep crimson . TJie iirst ijuill 
ifili", tin; second 1]" lougei, tlie third again },f longer, tho fourth 
again J' longer, and the lifth again £" longer and euboiputl to rUo 
sixth , tin* four central louthers arc pointed and Mjbocjuul, tho next 
outm soniew hat shorter and obtuse, tho following rounded Bill 
yellowish white, daik greenish at the base, strongly* compressed at 
tip ; feet brow nisli blue k. 

27. MKiioriKuxrs avoirs, Baffle s. 

Linn. Trans. XIII, pt. II, p 2811 

27a. Mu uonxRNUS mivniYrurs, V i e i 1 1 
M a 1 h o r b e, Mon Pic to i., II, p 5. 

It does not appear very improbable that these two specie* aie 
really distinct. A Malacca specimen ugroos perfectly w itli tJie short 

count whnh B allies gives ol his had* ns , the level above and 
below is somewhat pale, tlio rest of plumage rubon brow u, the 
cheek below tho eye is spotted with crimson; tho ibatheis on the 
chin are broadly margined with very pale rufous , tho breast is un- 
spotted, tho vent with tolerably distinct cross bars ; wing i , tail 
2 } ' ; bill at front J j", from gape nearly 1 , tarsus 

Another specimen from ^he Wellesley Pro vi nee Hits tho plumage 
throughout of a deeper line, tho head ulstve Is rather dark brow u , 
the throat is also darker, each feather being rufous brow n m the uud 
dlo, then blackish, to which follow s a narrow polo margin, (sviiib in 
the former specimen Ihadnis) the feathers are blackish in the middle 

• • ZH 
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and broadly margined pale) ; tlie breast is unspotted and the vent 
distintly barred with dork brown. The cheek including the lores, 
Rupcraliorios and a stripe somewhat extending behind the eye on 
Iho nook are spotted with crimson , tire bill is slightly more atten- 
uated than in tho other specimen, but the sizo of the two birds 
is almost exactly the same , wing 4 g" , tail 2 J" ; bill at front nearly 
l " ; from gape 1J" , tarsus This second specimen perfectly 
agrees in the rod colouring at the sides of the head with bravhyui ux, 
V i o i 1 1., and the only difference of Malherbe’s figure 
consists in tho uniform brown vent. 

It is possible that, as I said, those two forms belong to distinct 
species ; but largo series must first be available for comparison 
In general c lnmntor of colouring and size they are so closely allied 
that it seems difficult to believe in a specific distinction of the two 
birds in spite of the few differences pointed out. 

28. MfilGLYriLH TJUHTIH, II O T S f i O 1 d. 

Ill y t h, Cat. p 60 , PhaiupicuB tnsti* npud Malherbe, 
Mon. Pie. II, p 10 

A common species about Mahnca, on Penang and in tho Welles- 
ley Province. A male specimen from the lust named locality lias 
the breast uniform blackish blown, whi» h docs not appear to bo 
usually tho case in this species , a female from the same 4 locality has 
Iho pectoral stioaks also less distinct than usually, but in other 
respects it is identical with typical specimens fiom the Southern 
islands Raffles says that the transverse stria' on the head am 
in the lomale finer and more numeious, or almost obsolete. In all 
tho Malayan specimens I saw, there is no perceptible dillorence 
to be noticed in the coloration of tho two sexes, except that the 9 
wants tho red mustachial streak of tho male. 

Total length about flinches; wing \ g* — Ig"; tail 1J" — 2" ; bill 
at front " — \l'\ from gape g" to nearly 1"; tarsus The bill 
often appears tc bo Iorr strong in tho 2 than it is in tho $ . 

29 Mkiot.yftkr marc niArua, Re t inw (1821). 

M. pectin al is y L a t h a m, in B 1 y t h’ Cat. p. 60, N. 274 
• Jfetnmrcus br%nti<m. Eyton, IYoc Z. S. Lond., 18?9, p. 106 

I onlj procured this species at Malacca where it appears to be com- 
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moil, and wan described by E y t o 11 from that locality. H c 1 ft t o r 
(Proc. Zool. 8oc. 1863, p. 210) quotes it from Borneo. 

Male and female do not. differ in colouring, except that Iho lat- 
ter has no mustaeliial streaks. Total length about 7|" ; vring -4^"; 
tail 2 1" ; bill at front J # to nearly from gape 1"— 1 ; tarsus { j''. 

All the tail feathers ore pointed, while in the preceding spocies the 
outer tail leathers are obtuso and the bust onus rounded 

B 1 y t h identified Ey ton \s species with P pectoral U 7 L a t h u m. 
1 do not know whether ll 1 y t h refers to any other of L a t h a m ’ h 
species than the one noticed m Suppl Jmlicis Ormth , 1801, p. 
xxxii, App. to vol. VIII of Sym»p8., and Add. p. 372, which is 
certainly quite a different bird, stated to inhabit Quotm Churlolto’s 
Sound. Lath a m says u About 5) ukIioh, head, neck and upper 
parts, deep c imiumon orehesn nt — across the breast a large blac k 
cres< out — tail black” &c &c M a liter be (Mon. lhcid.u, II, p. 8) 
from whom wo should have oxpec ted an explanation of the difficulty, 
does not solve it He describes the Malayan species as Phatopiem 
p^'fvnilnty (L i eh t ), and gi\cs as Iho first. synonym P pectoral *# , 
li a t h , but without further reference. Whether L a t h a m doa- 
wribecl the present species as ]\ pretorahs prior to 1801, I have not 
been able to ascertain ; I believe there is no other species of his 
under the same name , and piesummg that M a lh e r be identifi- 
cation of Koi n \v fi r 4 t ’s mun/nnifm is correct,, I adopt the 
next oldest name for tin* Malayan ..pones. 

Fnm ALOEhlNIDsi: 

30. Of.YX TRIDACTYLA, P U 1 1 

J o r (1 o n, B India, I, p 220 

I have obtained only one specimen from the Wellesley Province, 
and the bird was pointed out by m\ collectoi as rare. I have my- 
self barely seen a single specimen ulong the Malayan coast, though 
it may be common income other districts of the Malayan Peninsu- 
la, Sharpe calls it The “Penang kin g-fi slier.” One would 
have, 1 believe, some difficulty in procuring a specimen m Penang. 
In addition to Jordon \s description, it should bo stated that a 
patch m front of the eye, and the greater part of the eye-brows ‘are 
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ii\ho black, * the Rides of tho chest are bright rufous. Tho measure- 
ment-* perfcxtlv agree with those given l>y J or do n. 

31 Halcyon CoitoAiANDELicrs, Stop. r 

J e r (1 o n Th India, I, p. *227 > # 

B 1 y t h (This, 1806, II, p. 348) ways that this species extends from 
India to Jupuu, “ but the Japanese race is Raid to he rather small- 
er and more deeply coloured/’ My collector shot one specimen in 
the VVhJlnsley Province, and this is remarkably smaller than the 
Indian bird, even allowing something for immaturity The lilai 
gloss uho\o is very slight, tlio band on tho upper bade and rum]) is 
very narrow', pule bright blue, some of the lateral and terminal 
leathers partially or wholly bright violet blue ; chin whitish rufos- 
cont, tho rest below rufous, deepest on the (host, and all the fea- 
thers tipped dark brown, this color gradually disappearing towards 
the vent : front edge of wings fulvous , wing only 1 in« lies , tail 
bandy 2§" ; bill at front 2*, from gape 2J" ; tarsus t ° B ' . 

Tho bird is ovidoutlv a smaller Malayan race, like so many 
others, but it is not on that account specifically distinct from tin 
Indian 

32. Halcyon ATiucArrLLrx, O m e 1. 

J o r d o li, B Ind. I, p 220 , Cl o u l d, B. Asia, pt. XII. 

Tliis species does not appear to be common m the Malay Penin- 
sula. Oup s petit u ou lias the feathers on the sides of the breust 
dark shafted, and those on the lower breast choekeiod with dark. 
Tho rusty <<>lor on the sides and on the \eut is verv pale ; wing 
only ini lies; tail 3 j " ; bill at front 2]^, from gape 2J". 

33. H ucyon Fi T s<rs, li o d d. 

J e r d o r, B. Ind I, p. 22 I ; (r o u 1 d, B. Asia, pt. XIII. 

One specimen, shot at Malacca, lias only tho chin pure white, 
most of tho < *ther white feathers down the throat and the breast 
uro tipped w ith bluish and some also with brown ; tho albescent 
coloring is confined to tho middle of the breast, and is not 
so largely developed as usually seen in* Bengal and othor speci- 

* Sharpe, JProc ) Z. S. L. 1808, p f»9t says “ Spot m front of tlic eyo 
*V< pale orange.’ 1 Tin* must ncoosioiinlh become obsolete, fbi m duec not 
exist in several Mala>au speonmmsu 
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mens. This would soem to indicate a passage to the Manilla form* 
1L gularixy K uhl, but the specimen has not the distinctive character 
of that 'species ; the blue color above ie beautifully developed, which 
seems to show that the Malacca specimen is not a young bird : wing 
4 h inches; tail barely 3" : bill at front only l t y\ from gape *2,y. its 
height at base g". 

31. Alcedo Btcxgalensis, G m e 1. 

Jordon, B. Ind. 1, p. 230 ;(ioul cl, B. Asia pt. XIV. 

A largo specimen sin »t m the Wellesley Province has the pale 
blue tips to the feathers on the front head slightly, and on (ho sea- 
pillars scarcely ut all de\ (doped, the ehesnut below is pale ; wing 
2{jj inch, lull at front l£"> from gape a little more than If" Other 
specimens from the sunm locality, and from Muhina and Penang, 
are typical in coloration, mhiu* largei, others smaller. 

3o. Pavelo rvu in-’Li.v, Hurd 

L'esoar in Java, with iig of 4 

Thi- appeal h to ho a rare species in Malacca : one specimen 
obtained somewhat differs from the Javanese bird described by 
llorsfiold 

Forehead and sides of head and nock, extending from the bane of 
the lower inaudible bm kwonK ru Ii cheMiut, this color partially 
tinging a few of tin* upper feathers on (he posterior neck, but not 
joining to a complete collai, though ^ie chtvnul is laterally 
very distill* t , crown and occiput extending posteriorly covered 
with a large beautiful!} a/ur»* blue patch, tins reaching well to the 
sides of the ne< k , it is produced by the blue tips ol* the lea- 
thers the basal two-thirds of their length being black on the front 
crown, the next posterior feather* have one white bar, and the lost 
which gradually increase in length 2 to 3 white cross bars. The 
feathers on the back and scapulars extending down to the upper 
tail coverts are all broadly lipped with groom ah blue, the rest of 
the upper plurnngn being? black with white erdss bars. Wings 
black, shoulder edge of wing: and the external edge? of the first pri- 
mary pale rusty, primaries and the fiint secondaries with their 
coverts hlucjt, the former white at the* base of the inner webs, the 
last secondaries with white spots on the outer web ; the tort lanes 
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on both webs, their covorta being also spotted, and partially tipped 
1 % itli blue. Tail long, black, the inner webs of the feathors with 
transverse white Hpots, the outor ones with blue spots, this color 
diminishing on the outer tail feathers and becoming mixed with 
white, but on the outermost tail feathors it is replaced by rusty. Chin 
and throat pure white, breast and vent with their sides and includ- 
ing the lower wing coverts and the lower tail-coverts pale rusty. 
The fourth <piill is the longest, and the first about half the longth of 
the fourth ; bill coral rod, conical, almost uniformly and rather 
tlatly arched above, upper mandiblo laterally somewhat projecting 
at the base, slightly curved at the tip ; outer toe slightly shorter 
than the middle on©, and the inner only $ of the length of the lat- 
ter ; wing 3 JJ iinlios ; tail 2 J" ; bill at front lj', from gape very 
nearly 2*. 

Mr. lllyth (Cat. Asiat. Soc, Museum, p. 46, No 198) al- 
ready records this species from Malacca ; it also occurs m iho Wel- 
lesley Province and extends into Tenassorim In one £ from the 
last l«u alitv tho brown collar nearly joins posteriorly, as in the 
Java bird, in two others from Tenassenm tho lnown is almost 
entirely separated above , but in no specimen ha\o I seen it so 
strongly developed on the upper neck, as shewn in 11 o r s- 
f i e 1 d iiguro 

The female dues not appuiently ditTer m sizo ; it is dark or black- 
ish blown above, barred ^ltoss throughout with rufous brown ; be- 
low white with hhukish cruss burs on the lower breast, these Inns 
being mostly dov eloped at tlie sides of it and gradually disappear- 
ing tow uds tho vent , lower tail coverts white. * 

11 o r s f i o 1 d placed this species m tlie genus Ihcvlo, prinii- 
pally on account of the peculiar ctdoration of the bird , the bill is 
short or and more regularly depressly conical, but barely more hook- 
ed at tho tip than in most typical species of Halcyon, from which it 
can hardly be generic-ally separated. 

lam. NECTA R IN ID 31 

36. /Etiiocyoa Latiiami, J ft r (1 i*n e. 

1842, Nat. library, XI1T, pp 283 and 268, (an 31. nparaja, 11 a f f. 
seu 3, mysttcahs, T e mm ) 
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Forehead extending posteriorly to the Region crossed by a line 
between the middle of the eyes metallic purplish blue ; omput, sides 
of head, noc^ and its sides, back, scapulars, deep crimson, wings 
with their coverts dull greenish brown, the feathers with the excep- 
tion of tho two first primaries edged with green on the outer web, 
shorter coverts broadly tippod with red, longer coverts of the pri- 
maries and secondaries edged green ami tinged with red ; coverts 
of primaries uniform brown, edged green, shoulder edge of wing 
rod ; rump bright yellow ; margined by elongated olive coloured 
feathers at tho soles ; upper tail coverts, tho two central tail lea- 
thers wholly, and the next on the outer webs purplish steel-blue, 
this color decreasing towards the outermost tail leathers which 
gradually pass into shining blin k and are very indistinctly barred 
with dull black 

lioreal region dull )*lru k ; a short streak from thu base of tho 
lower mandible bnght red, bounded below, or internally, by a long 
streak of purplish steed blue, followed by dull black, both stripes 
extending to the middle of the nei k. Chili, throat and breast bright 
sc arli t, slightly duiker on the breast, all the ibuthors white at, their 
bases and with yellow shafts about the middle ; lowei part of breast, 
vent and lower tail (inverts dusk} gieonish or ashy black; wings 
internal] s dark ashy with a silvery lustre*, tail below* black 

1 have obtained »Sept ) three male specimens m the forests of 
the Wellesley Fro vim u opposite 1\ naug ; all perfectly similar in 
coloration , wing 2", tail 1 i" — 1|", the central leathers being only 
about fo" longer than the next , bill black above, light brown be 
low T , mt front f s ", from gape very nearly } J" ; foot brown, tarsus 
nearly J 7 ; middle too (including duwj iV 

Tlie coloration of this spec lcs agrees almost in every particular 
with J a r d i n o ’ h description, and so do also the measurements 
I don’t think there can be the least doubt as to tho identity of the 
two Jardine’H original specimen was believed to have como 
from India, but its propey locality was unknown. Vise W al d on 
(Ibis, Jan. 1870, p. 31)pIao$« J ardi n o’ h bird as doubtful!} identi- 
cal with Jl a f f 1 c s ’ s Htpmaja and T r in m HK-k’s myntiraln. My 
impression^*, that they are cjuito distinct birds. Raffles says of 
vparvja that the two central tail feathei* are brown, which docs not 
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even apply to mi/Mtiralf*, though it seems very probable that tlie two 
Mpouim are identical. Temmiuck'y original figure of mysti&tfis 
in tlie 1*1. Col. is not good. Muller and Sehlegel (Ver- 
hand, Nat. Go, soli Nodori Ind., Nwtarinim, p. 55) re-de«erib© tlie 
3 of mystically and from their account it in clear that this species 
and Lathami uro closely allied The authors describe the vent as 
ashy grey with greenish tinge, while T e m m inch \s figure shews 
it, almost wliito. The inner webs of the outer tail leathers uro said 
to boioddndi black, but in Lathami there is no red tinge on them. 
In a note the authors stato that the rump is yellow , not blue as shewn 
in T e m m i n c k ’s figure, but I suspect tlie yellow must be of very 
small extent, as its presence escaped not only T omittiuck’n, 
but apparently also It a 1 f 1 o s ? notice. Turning at lust to the 
measurements given by Muller and tfchlogol, T o m- 
iu l n v k ’s myst trails is undoubtedly u much linger bud, its totul 
length being .i inches, while tfuit of Lathami does not exceed 4|". 
The tail of mynlirahs is 17 mm. longer thuu the wing which is 
about 2 inches; while in Lathami , the tail ns shorter than the wing, 
and the central feathers much less elon gated, till the tail feather's 
being regularly graduated The rontral tail feathers in Lathami 
are only about 3 mm. longer than tlie next, and thoe again from 
10-15 mm longer than the shortest feathers , in mystteaL* Mob 
1 e r mid iS i h 1 e g o l give the eoi responding proportion a a.s 28 
mm. and 11 mm. Tlio bla< k internal margin of the mustaihial 
streak also appears characteristic of Lathami, and is not mentioned 
in my nf teat is. I have little doubt that Cu b a n i s’ JE* rujmgyn from 
Malacca ’s tlie same bird as Lathami, but original specimen® must 
be compared in order to settle this question satisfactorily. 

37. Nk< rAnorniLA Brasiliana, G m. 

Walden in Proc. Z. S. L., 1366, p 54.3 and Ibis, 1870, VI, 
p, 11 . — Nectarinia If unset hi, T o mm. B 1 y t h Cat. p. 226. 

Wing 1 J\ rarely 2* ; tail 1 4 Y> ratoly lj* , bill at front or vory 
little longer ; tarsus very nearly or quite A*- 

B i y t h (1. eit.) quotas his M. Vhayret* , J. A. Soc. XII, non XI, 
p 1008), as a synonym of tjiis ajmeios. J or don sny* (B. Ind. 
1. p. 361), J. Phuyrriy B l., from Pegu, very close to Ai*chn. m&yna 
Wlmt tWs this last quotation refer to i 
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My collector obtained in the Wellesley Province And on Penang 

4 males, hut strangely not a single V which appeal’s to he rure, or 
difficult to procure, and was uukudWn to T o m in i n o k. Muller 
and Sell Leg el in their Bijdra^en dor Honigxogel# v. d. iud* 
Aicliip p. 59, 2 >l 10, lig 5 ^Vorh. over Nut GchcIi. &c M door 0 .T 
T e m m i u c* k, Zoolog. 1 KiJU- J S 1 I) figure and describe the V of 
this species as being above brownish black, sales of nock and head 
uud of the breast, front and top of head, post mm rump and upper 
tail coverts, chin und throat mostly uwl, lou<*i breast and \eiit 
whitish. The same authors state that the }oung bird lesenibhjs 
the ¥ during the lust jeur. 

oS Al’.O IlM^i II Mill A ll,\MM VJlMI VklN, HI y t h 

-f Asia! . Soc Hong XIV, p 557 , ( *at p. 22ti , \V a 1 d e 11 ill I'nw * 
/ S. L lHtW», p "> 1 1 ami Hus 1870, \ 1, p 21 

I obtained only one & *pe< imeu iioiu the Wellesley Province Tin* 
ii atliers on i lim and throat haven puiplo metallie lustio, at the 
aides dtghth, but ill front (if the reddish blown pet (oral Homiein le, 
distiut th gioomdi metallic. Late?) ally the leathers are also some- 
what mixed with ding} gioen In othei respects, the specimen i,- 
jdculn al w ith the Amiran and lhirinese lorui , wing 2", tail Id", 
bill at front {£" , taisus ^ . 

Vise Walden’s remarks (l ul p 5 12) respet ling the possi- 
ble ulcntity of ihisspvfies with /. fiiftnlanH of L i n n 6 will, 1 
believe, soon tall for a revision ot tin* uomeiicluttue. l»oth sjicen < 
'Citamly aie veiy ( los»-ly ailed, if not aleninal. 

59. , NKCTAicoruiLA [ An nna i-i kh ] Mv lawkS xns, ,N < o p. 

Wul den, Ibis, 1*70, VI p 17, cum h> non. — Xv*'tut <*n*i h 
L a t h. (S} nop 1, 29*) ei aucloiimi. — TV. mulacimsis upml H 1 y t h 
rat p. 225. 

This spedos appears to lie coftmon in tile Wellesley Proviin c , 

5 wing 2 \ n — 2 n ; tail 1 J" , bjll at lront from gape J ,; , or u lit- 
tle more : tarsus J" ; — V , wing 2 | 7 fl " ; tail 1 r & n , billet trout ", from 
gape very nearly J" ; tarsus 3". 

liorafi eld’s N (Linn. Traus. XIII, p. 167) in 

Ubually oongidorod to be tlie ^.uno biid, and as the identifier - 
tion of tli • Ja\«un se bud Jia^, 1 tlunk, limit been suggested 

30 
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by M li I 1 e r'and Schlegel, it is probably correct, though 
Ilornfiold’s description does not speak in favour of it. Ho 
calls the chin and throat ferruginous, while Latham’s ex- 
pression “ rubro-fusca ” is the more correct. Horsficld’s 
u lowor coverts of the wHngs are rufous” is doubtful, for in tlio Mala- 
yan bird, the longer scapulars and the shortest coverts are termi- 
nally rufous brown, iho longer coverts of the secondaries and ter- 
tiaries are edged on the outer webs partially brown, partially 
groonish. Further on, II o r s f i e 1 d says “tail is black with a 
greenish lustre above, fulliginous and paler underneath ” In JA*- 
lavctwi* we have the tail above black, the two central tail leathers 
edged with purplish gieen on both webs, the following only on tho 
outer web und the lost feathers ntulorm dull black, all ushj black 
below. Tho sides of tho head and uc(k aio dingy green m the 
Malayan bird. Ilowovor all those 'variations do not appear to 
be of great importance, for they would hardly indicate moru 
than local races of tho same species. 

Tho female is above dingy green, wings and tail dusky brown, 
more or loss edged with gioon, below jellow, brightest and purest 
on the middle breast, somewhat tinged with green on the throat, 
the two mustachnil streaks are indicated by puio yellow, eyelid 
especially the lower one, distinctly yellow. 

Fam A JUCJtXOrifEIillhK 

40 AltACU>ontKUA MoDJ'.STA, E y t o u 

Anthttpfes modtsfa, Ky t o n, Froc. Z 8. Lend., 1839, p. 10t5. — 
JLraeh . modrhta ot lahiostns , B 1 y t h, Jour. A. 8. B., *d. XII, 
p. 981.-1^: 

AIkivo uniform yellowish green, duller on tho wings and tail, the 
feathers on the forehead centered dark ; tho first two quills almost 
wholly brownish black, the othors^nly on tho inner weirs, the lost 
tertiurios wholly green : shouldei edge of wing yellow’ ; tail feathers 
with a brow~nislr black, almost terminal baiul, and the outer fea- 
thers mostly of the same ^olor on the inner webs, the three outer 
feathers on each aide w ith a subterminal largo white spot on the 
inner wobs. Below, greenish ashy, the Teat hors on tho jdnn, throat 
and breast very distinctly centred dark ; lower tail coverts yellowish 
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green with yellowish white tips; lateral feathers of the vent 
greatly lengthened. Wing 2p ; tail 1 j* ; bill at front hV ; fro m 
gape 1|* ; tarsus |\ 

This species is readily distinguished from the last by its stout 
and short bill ; it is rare about Malacca and in the Wellesley Pro- 
vince, and I only once saw it at Penang. 

Fam J)K\FII)JC. 

42. DrCvEOJ TRlGONO&nOMA, S ( o p. 

13 1 y t li, Cat p. 229 ; L a t li a in, In. Ornith , I, p. 299. 

&. Dark, sometimes greyish, blue above and on the sides of tho 
head and neck, as well as on them apulaMund w mg coverts of which 
tho anterior are edged with grc««n, wings bin* k, tlie leathers edged 
with greenish blue on the outer webs, shoulder edge of wing white ; 
back bright golden orange, rump greenish yellow, longor upper 
tail coverts green, tail bl in k, like the wings, with a faint greenish 
lustre, (hin and throat einnrotis white, breast and vent bright 
orange \ ell ow, bmnm in g pur** follow on ill*' lower tail coverts ; 
wing 1 1 * ; tail l " ; bill at front 3’ , from gape J" ; tarsus 1*. 

¥. Above (lark greenish, wings ami tail blackish, rump and upper 
tail coverts yellow, chili and throat greenish grey, rest of lower 
parts orange yellow*; M/e same as that of the male. 

^parently not common in tho Wellesley Province and about 
Malacca. ** 

43. JhcArw nii.YSoniMU’M, T o m m. 

PI. Col. 178; Jordon, B Ind. I, p. 37f. 

Specimens from the Wellesley Province are all a little larger 
than the measurements given by J o r d o n from Indian specimens, 
and there is no distinct yellow tinge on the rump and upper tail 
coverts ; wing 2?" , tail 1 VV' J Mil front % ; from gape , tarsus 
The Malay specimens agroo best w itli T e m in i n e k’s figure 
of a Javanese bird, which has the throat wlulish^and the rost of 
the plumage Inflow with % very slight greenish tinge. 

• • 

44. Ditvcirv cinnsxTvrcrM, T> i n n 

J) t coccingum f K e o p ^ G o u L d, Ik Asia, pt. \ I ; Jordon, 13. 
Ind, I, p. 373. 
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The Malayan bird, jbhough tdnuticu.1 in coloration with the 
Indian one, seems to ho smaller, at least of four specimens 
slid in flic Wellesley Provin.ee, opposite Penang, three have the 
wing scannly longer than IJ iiwh, and only one has it 1J, but 
none roaches 2 inches, the tml is nearly one inch, and the hill at 
front is , the wing coverts and scapulars have a rather bluish 
green lustre, and the scarlet, above is either very bright and al- 
most pure or with a slight yllowish tinge. Vise . W a 1 d o n { Proc. 
Znnl Soc Loud , I860, p. Ml) draws attention to these diflorem os, 
but 1 hardly think that they arc suffice nt to warrant a speiific dis- 
trict ion Should this, however. he the < asr tho name co<cnnnm t 
& c o p., would stand for the Eastern, Malayan aud Plunese foi m, 
for the typo of this is said to have* been obtained from Phina, and 
tlm Indian race had to be called muntot tnn J belio\o, however, 
that smallei im os, similai to the Malayan ones, aK«> on ur loealh 
in India and Iluriua, and that there is no sufficient ground (m a 
specific separatum, 

Fam MKRorm.F 

IT). Manors PinuvvTNrs, Lin n. 

G o ii l d, 11 Asm, pt VI l , J or don 11 India, T, p *207. 

Specimens from the Wellesley Pronin o are pcrfottly identical in 
size and coloration with those from India. The hurt tertian os ^are 
almost wholly dull greenish blue, not i^ply on the outer odge, an 
shewn in G o u 1 d V figure 

Fam. MOTAClLUDuF. 

46. IV.Niermrs (hnXRxsm, (1 o u 1 d. 

Birds of Asm, pt. XVI11. 

I obtained only one spetimeu from the Wellesley Province, it. 
quite agrees with the figures and measurements recorded of tho 
species. 

47, Hkxictthub nmcATinLus, T e m m. , 

Planches Col. 534. # 

A specimen from the Wellesley Province almost perfectly agrees 
with Temmiuek's figure, except that there is a little loss black 
on the top of head separating the frontal jw hito from •the rufous 
brown of tho crown and of the neck. The lateral black stripes 
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become obsolete on the posterior vent. Wing 33* ; tail about 3J" , 
bill at front strongly lu>oko<] at the tip, from gape 1{£*; tarsus 
l \ N \ bill bla/:k, feet white. 

The species is recorded from Java and Sumatra, and scorns to bo 
very rare in the Malay Peninsula ; it is not known to extend far- 
ther northwards. 

48. Ei’fetes MAcnorEROJs, Tom m. 

151 y t h, Cat p. 168. 

Wing 4 ff ; tail «V'; bill at front nearly 1", from gnpo 1 ; tarsus 

1 J"; — not common in tho Wellesley Province. * 

Strickland (Ann. and Mag. N. IT., XIX, 1817, p 132) 
suggests to class this remarkable bird in the Timaujn/k, but con- 
sidering the general M nature of this and allied species, they 
undoubted y exhibit a greater relation to Jh/thobatu and Jlnncurua 
then to any Tunaha ; unfortunately I could not obtain any infor- 
mation ubout tin' habits of the present species; the coloration 
exactly agrees with T ommint k 1 w figure. 

Fam. TITT1DJE 

40. Pitta oranatixa, T o m m 

Planches Col. 300 — P. rocc/nn 7, Kyt o n, Proc. Zool. Soe. Loud., 
lHaDjp 101, 

An apparently young bird from the Wellesley Province has the 
front hides of head sooty brown, head above* and occiput crimson, 
posterior neck blackish brown, rest of upper plumage uniform deep 
blue, quills w ith their covoifs and tho inner webs of the other 
wing feathers brownish blink, chin and throat of tho same colour, 
breast and vent brown, on the former most of tho feathers are blue 
and tipped with reddish, the red increasing towards the vent but 
not predominating, except at tho sides; under tail coverts red; 
wing ; tail 1 J v ; bill at front J g " ; from gape 1*; tarsus 1J V . 
The specimen wants tli« bright lilac color at tho gules of the head 
and on the wings, whiclt is to all appearance a sign <*f maturity. 
Malacca specimens in full phi mage appoair perf<*< tly to agree' with 
Temuiinek’n gran alma w f ith which 1» 1 y t h (Oat. p. 137) first 
identified tbfem, but sul»«equwitly ho stated (p 320) that tho nairio 
granatim has been rcstiicted ^o the Borneo bird, and that the 
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Malayan one is identical with venwta, Mull. This last, as figured 
by T o m mi nclt (PI. Col 590) and re-describod by M ii 1 1 e r 
and So h logoi (Ovorsigt. Ind. Arch. Pitta , p. 15) seems to mo, 
liowovor, to bo quite a different bird. 

Fan. TURRIT) JE. 

50. Geock iila modes'! a, E y t o n. 

Turdm modentm , E y t o 11 , Proc. Z S. London, 1839, p. 103. 

$ . Olivaceous brown above, a little darker on the head, loros and 
oar-coverts dusky, a narrow streak below the lower mandible, widen- 
ing posteriorly, and the whole of the posterior throat cinereous ; 
suporciliary stripe, lower eyelid, mustaehial stripe, 'bin and ante- 
rior throat pure white ; front of breast including the sides and ex- 
tending down to the \eiit pale ferruginous , median portion of lower 
breast, vent, and low or tail coverts pure white ; wing 5" ; tail 3J"; 
bill at front from gape 1 l 1 fl " , tin sus l^Y'. 

The female differs by lumng the cinereous color less pure and 
much loss developed on the posterior throat, the ferruginous of the 
broast is also more mixod with ashy , the mzo is the same as that 
of the male. 

Specimens from the Wellesley Province perfectly agree with 
those from Malacca as well as with those from Arm* an The 
8pocios has boon by different authors identified with 11 o r ft- 
field's y\Juranicu*y but on comparing (lie disruption of this, as 
well as that of J) r a p i e z rufulttn , the Javanese bird appears to 
mo to bo distinct, though I have no authentic specimens to ijompare. 
1 do not 'know T e m m i n c k ' s T ronrolot, but until the uncer- 
tainty about the correct definition of the allied insular spocies 
has been satisfactorily settled, Ey ton’s name should be reserved 
for the Malayan bird. 

G, modest a also occurs at the Andamans rind along the Arracan 
coast, and may probably extend into Cacliar and farther north 
into Assam. « # 

Fan. TIMALIJDJE, 

51. Turmntts MACBODACTYLUS, S t r i c k 1. 

•Vide Strickland in Ann. and Mag. N. H.,%1817, XIX, 
p. 133, and B 1 y t h in J. A. S. B.^ XIII, p. 382. 
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B 1 y t h separated this species as tho type of l\irdmu* from E y- 
t o n ’« Malac&pteron . Tho hill as veil as tho gradation of tho winijj 
fentliers^ond in fact tho entire habitus of the bird are quite distinct 
from the type of the last named genus. B 1 y t h f s description and 
measurements apply to the Maluccafi bird, but a smaller form occurs 
farther north in the Wellesley Province. The plumage is in every 
respect the same, the back in one of tho specimens slightly more 
rufous brown, and tho chin in both pure white, extending a little 
more on tho sides of the head, than it does m Muluccau specimens, 
but apparently not so much low down, barely reaching beyond tho 
middle of tho thioat 'J lit* bill also appears to be a litilo higher, 
gradually tapering, and le^ nobbed at the tip, than in a specimen 
from Malacca, but sin h slight variations no doubt are individual, 
or differ actoidmg to ago. 


1 append tho comparative* measuiemonts of the two races. 



Spec, iiom Malacca. 

2 SpecimeikH for WolloHlsy 
Vn>\ moo 

Wing 

•> rr 

. • • . *» n , 

».V- 

Tail 

24", 

24"' 

I»ill at front, .... 

i* 

r 

„ from gape, . . 

1 C 

i". 


Height of bill at front, ... 1", ft" 

Tui'bUS, 1 1", I ft*. 

B 1 y t h described (Jour Asial. Soc 1855, XXII,) three other 
species of Turdtnus from the Tenassenm Provinces, they ail some- 
what differ in plumage from tin* Southern Mufuyan form ; lately 
(Ibis, April, 1870), tJie same author also notes sou-ial species of that 
genus from Java, having mspia ted some* speumons in the Leyden 
Museum, &c. 


52. TrmfSinosi ms smsucrLi wu% Hay 
Madron Jour. 18 45, XIII, j»t. II, p 103. 

From Malacca and the Weiksley Province. 

The male has the wliol^ of the dark plumage tihged with bluish 
ashy ; the female is dull brownish black* with a plain ashy tinge* 
A full grown male measures wing 4 " ; tail 3g" j bill at front {jf" ; 
from gape jfc"; tarsus l ft" As compared with Turdtttwt , the hill 
of lurdtrotfn# is stronger, more concave at the sides and broad- 
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or at tho base, provided with strong bristles and stifl foa~ 
(hoi a, those of the loroal region almost entxroly covering the nos* 
trils, while the same are uncover* <1, or nearly so, in Tuidinty. Tho 
wings and tail aie comparatively longer, tho pnmuries being nar* 
rower and longer, but the tertiurtes shorter, tluin m Tardinm r Ou 
tho whole this last named gonus uppoais to possess moio of a Tur- 
dmo while Tut du onirtH has more of a Timalmo usped. 


6.3 MixoivVis NKuiKonis, Temm 

Plain lies ( % »1 j> 1 #1)1, fig. 2 , T tn/Ct/onotus, 13 1 y t h, J A S 13 , 
XI, p 7'M , JlKufnjpleru ntfpotjulanH, Eytou, Ana and JMag 
N II, 1815, XVI, p 228 

Tfthogoiuiu distiur tion betw i ou Mnonns and Hun ah a is to be 
retained the piosenf spouts, should be pi nod in tin feme i g* mis, 
on aocount of its conipaiuti\el> ver> strong bill and tho \*ry slioit 
ratal bnsths, the iiveise being tho <aso iu 7 imahn, whnh b< >nl» s 
has the 5 th and 7th pmnaiios espial, while Muonim has the 7th 
sensibly shertoi than the two pie(<*ding 

Birth’s demnptiou of tho bud is excel It nt, 3 and $ art tpiit** 
similar Wing 2j , tail 2]' , bill at hunt $' , horn g ipo t u 

V&& Cro 1 " “*** 


SWV^rr'r,, 




8* 


* liu e. 


,, l)u\MOCAlAPia'« NltiUCHU'UVTlH, Eytou. 

4 t V X ton 1 ’uh Zool S Loud 1W, 

Biaihyplny* nuipdtilu, L j . 

\ 1 , , , i„ > w «... -l» 'O, <■"' “ » 

U y . , imil lu Appendix. 3, as JhywMalapkm, 

iul ituuhiiptftyh Hxul 11 * 11 Vtd XVIL1 Journ 

Ilia! 1 

very u ‘“ lk f u!tT Thchtt 

longot, and th p PumaUrhtnu* And of Pelortirum, dillei 

“ M ; “ r 22X3- w. 1 *- «■ 

mg from tli© foriuOr y lft . Q n when pro 

r- 7 ..otter f««. » 

Zt. VZt £ » — - <* r— too u “* llb “ 
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1867, IH,p. 301) B 1 y t h referred tho Ceylon species to JPtUor- 
nemt % bur does not say anything about tho genus Dryttumte* 
phut, o|l which the Malayan spooios is the type. As the species is 
not common, a brief description of the genus and of the typo spe- 
cies may be acceptable to Indian (Vnitliologhts. 

Drymacataphm i B 1 y t h, 1S49. Bill lengthened, gimlually be- 
coming thinner laterally, and on the upper terminal half slightly 
arched, moderately curved and hooked at tip; nostrils elongated, 
free ; a few short rictal bristles , w iugs very diort, first quill smallest, 
second about lialf as long again, 3 — 7th graduated, the 7th being 
longest, tho eighth and ninth \eiy little shorter and equal ; second- 
aries elongated, I ertiarios conspicuously shorter, tail long, rounded, 
the middle featheis being tho longest ; feet strong with a long tarsus, , 
inner and outer too bubcqimi, the middle one lengthened, hind too 
sliorter, but stronger, and wit ! l a very long curved daw, being 
double the length of that of the middle too 

1 ) nigrocapitattis , Ey t o n. Head uboM* and occiput black, rest 
of upper plumage rufous brown, lores and suprueihary strip© and 
jower eyelids whitish a*hy, tho leathers having puro whito quills ; 
ear coverts rufesceut ashy ; a modern to blackish brown mustachial 
streak from lower mandible) bordering laterally tho white chin and 
anterior throat ; lower tin oat ancWireast bright ru Iosco j it, chang- 
ing to deeper ‘brown on tho vont and the lower coverts. Bill 
black above, yellowish white below ; legs brown. Wing 2J" , tail 
2jj" ; bill at front from gape tarsus li", vuddlo too including 
elaw bind toe, including claw* }£", claw alone t V' 1 did not 
obsorve tho species farther North than Malacca. 

Fan. MELL1FIIA (JlDAZ. 

55. IonA Lafresnavei, Hartlaub. 

Rev Zool. 1844, p. 401. 

I obtained a single full grown male of this species from tbo 
Wellosley Province. Thorne originally desmbeffby U a r 1 1 a u b 
was from Malacca, and appears to bo a female. Mr. B 1 y t h de- 
scribed another specimen from Amman, also a female, uutler the 
name of /. y molata , (vide J. A. &. B., XVI, p. 472). The species 
seems to be very rare. 



310 A Contribution to Malayan Ornithology. [No. 4, 

t . Generul plumage above black with a greenish glossy tinge, 
forehead yellow, passing to black on top of head between the eyes, 
no< k and back tinged with yellow inli green, foathers of the rump 
vory soft, much lengthened, whitish at their bases, olivaceous to- 
wards the middlo and with yellow tips ; upper tail-coverts short, me- 
tallic black, tail and wings shining black, the latter internally 
noar the shoulder edge yellow, then white, fill the wing feathers 
having the bases with their covoits and the edges of the inner webs 
white ; tho 5-Dth quills are on the basal half of the outer webs also 
slightly edged with yellow ; loros and cy olids y ellow, eur-covorts 
black j below uniform bright yellow' throughout, slightly olivace- 
ous at tho side of tho breast below tin* wings, wing 2/' ; tail 
2 1 * fl " ; bill at front JJ", from gape }J" , taisus }J". 

Illy th gives the measurements of the ft male as : wing 2 2", tail 
sr, bill from gapo 1", tuvsus 2' ; if is umfoim green above, yellow 
below with no white on tho wings except a slight edge to tho 
primaries. 

Although tho beak of tliis species is comparatively of a very large 
sire, its form is exactly that of ot hoi typical Iota, and tho same ap- 
plies to the peculiar yellow and bhn k* or yellow and greenish colo- 
ration ol tho sexes When viewed externally’, the black tinge of 
Lajrmtayei strong ly r recalls tho oWoratmn ot Z< y Ion tea, 

* 

6b. I ora ivrniA, Linn. 

Jerdon, Birds of India, II, p. 103. 

Bly t li (J. A. H. B., XIII, p. 380), I think, first suggested the 
identity of /. typhia , L. and 1. Zeyknica, Gnio 1., and Mr. Hume, 
lately (J A, S, B., XXXIX, Tort II, p. 117) says that there can bo 
hardly a doubt kb to tho identity of the two. I do not think that 
the difleicni o of size, robed upon by I>r J or do n, holds good; he 
must have had taken tho measurements of an unusually large spe- 
cimen of typhia with the wing 2§", for several which I measured, 
ha vo tho wing only 2J", and some barelj as long, but the bill of 
typhia always appears to be a trifle longer than that of Zeylontoa . 
It certainly appears very probablo that the two forms only re- 
present different phases of plumage, or races of one qpd the some 
species, but it is at %he some time remarkable to find that $ typku$ t 
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in fully developed plumage, never has the whole head black, at 
least I never saw, nor heard of, such specimens , hut of course if 
the two extreme, as well as intermediate, forms do occur in ono and 
the same locality and intorbroed, there is every reason to believe 
that they only form ono species, ltowever, I do not think that even 
in this case it could be disputed lliat the two phases of plumago, — 
pointodoutns characteristic of typhia and Zt ghaut*, — do not occur 
constant in mature birds. Zeylomca is the strictly Indian form, typhia 
is the Malayan, aiul birds with the whole upper black pi um ago 
of Zryhnka are never mot with in Burma and the Malayan country. 
A couple of female specimens of Zi 1/ ton tea \\hi<h I coin pared had 
the green upper, and yellow lower, plumage slightly paler than 
specimens of typhia, and the tail feathers were less truncate, more 
obtusely rounded with yellowish Mibtermiiml cross bands and the 
general plumage of the tail feathers was a little brownish, but I 
cannot say whether these chara( ters arc in any way constant among 
a large series of birds ; I do not expect they are. The lhmult* of 
typhia is almost exattly like that of Htaputai />. 

Vise. Walden (Proe Z S. London, 1800, p. 550) questions 
B 1 } t h ’ s statements us to the occurrence of both typhia and Htapii- 
lari* in the Malayan Peninsula, and observes that he possesses a 
female specimen of an lorn from Malacca with tlio bill longer and 
slenderer thun that of a Tenassorim spocimon, but the wing much 
shorter W aid e n suspects it to bo neapulann , which identification 
may be correct, considering that the usual size of <f / typhia is at the 
wing 2£", and the V is often a little smaller than the d, consequently 
the measurements between the two species aro not so contrasting, 
as they were believed to be. It is, however, also possible that the $ 
specimen in question belongs to a small variety of typhia , of which 
I obtained a pair in full plumage from the Wellesley Province. 

The coloration of a $ specimen from the same locality, indicates 
one of the intermediate forms between Zeylumca and typhia, and is 
almost exactly like that of Laf remay t. It is grcOb above, on the 
occiput and neck strongly tinged with bla^k ; wings and tail black, the 
former with the usual large white tips to tho shorter, and the narrow- 
er greenish # white tips to the longer coverts , sides of head including 
eyebrows, lores, and the uhole oi the lower plumage bright yellow, 
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brightest, almost saffron yellow, on the throat and paling towards the 
vent. The bill is exactly as large and slender as in Burmese or 
Calcutta specimens, but the wing shortor, being 2f", tail If*, bill at 
front jV', from gape nearly J ; tarsus, (the samo as in typhia and 
Zeylonica). * 

?. Olivaceous groon above, blackish brown on the wings, 
yellow below, tlio tips to the shelter wing coverts white, those of 
the larger coverts mostly groon, and the shoulder edge greenish 
yellow, tail feathers green, the outer ones partially du>by brown 
on the inner webs and with greenish yellow edges, all r onspu uously 
cross-barred with duskv brown; wing 2 ” ; tail 2", tlio other 

measurements the same ns in $. In spite of its slightly smaller 
size, I am confident tJiut the Malayan bird is the same which occurs 
in Tenassorim gnd in Bengal, and probably similar variations of 
sue, as those just noted, will be sooner or later recorded also from 
Indian localities. 

As regards tlio alleged identity of typhia and Znjlvn irn, we must 
now await the result of Mr. II u m o ’ s comparison of the numerous 
specimens of both forms which ho states that lie has ut his disposal 
from almost all parts of India. 

57. IuKA SCAPULA MB, II O T ft f. 

d. Uniform dark green, paling to yellowish on the rump, and 
passing to bright yellow on the vent and lower tail coverts ; eye- 
brow above ami a spot below the oyo bright yellow, posterior and 
anterior jiuglo of tlio oyo, including the lores, dull black , wings with 
the scapulars, upper tail coverts and tail winning black ; shoulder 
edgo of wung yellow, or greenish yellow' ; shorter and longer 
coverts broadly tipped w*itli white, wing feathers edged green 
externally, tail feathers sometimes very slightly tipped greenish ; 
and in immature specimens tlio outer feathers are mostly green ; 
tibial feathers yollow ; tail very indistinctly cross-barred ; bill 
leaden brown with pale whitish edges, legs leaden grey. Wing 
tail bill at front ^V> very nearly j*; tar- 

sus J*. 

Tho female does not appear to differ from that of I typhta, ex- 
cept that the tail seems less dusky on the inner webs and very 
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narrowly edged with greenish, above there are scarcely any cross 
bars^perceptible ; wing 2 -fa '* ; tail 2fc". The bill of ncapulark ap- 
pears in some specimens to bo more straight than that of typhia 9 
but there is*no difference in its length. It seouis pretty constant 
that the taiUbf tlio female Jo ret is proportionally longer and the 
wing shorter, than thoso of the mules 

This species is not uncommon in Ponang, the Wellesley Pro- 
vince, and further south about Malacca. The female was de- 
scribed and figured by Horwfield in his “ Ilese«xuhos ,, from 
Java. 

58. Fiiyllojrxih Javijsst*, If o r s f. 

G o u 1 d, Birds of Amh, j*< XI JI. 

Tins a vor> cumnon spc<u s about Malacca and in the Wollcs- 
lc} Province. All the m.'iloN that I June oblamud, had tho hinder 
angle of the e^e yellowish, indicating the follow eye-ring of tho 
female. The old $ has the muslmhinl streuk slightly blue and tho 
shoulder tuft mostly green v\ iili only a slight trn< e of blue, sometimes 
with scarcely any ; the young J 1ms the musfa< hial streak originally 
green, but it gradually changes to blue, aud at tho samo time also 
some of tho y< How feathers on the throat begin to turn black* Wing 
in <f 3 J 4 inch ; tail 2f' — it" ; wing in 9 usually 3^" ; tail 2 2" ; bill 
in both about being a little more strongly curved at tip in 
the $ , than in the $. 

59. Phyi*m>rkis cYAXoroooy, T o m m. • 

Gould, Birds of Asia, pt. XIIT\ 

Five males were obtained in September by my collector in the 
Wellesley Province All lm\o the forehead and a gorget on the 
front breast bordoimg the black much more conspicuously yellow 
than ftliew’ii in Gould’s figure; wing 3-3 £ inch; tail about 
2|" ; bill at front i". 

B 1 y t h (Ibis, 1887, III, p. 9.) suggests that for this and the 
preceding species, characterized by a small sliouWer tuft and a bill 
of the shape of lorn, the name Phylhrju* should be restricted, as 
distinct from J and Selby’s Chforopm* under which ho would include 
the other^ chiefly smaller species with a very conspicuous blue 
shoulder tuft. This distinction does not seem to bo very important, 
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and it would bo vory difficult to define genera upon such subordinate 
characters. In coloration the two last noted species of PhylloMu so 
thoroughly agree with their Indian allies, that it strikes one as very 
unnatural to separate them gonerioally. The bill is in all species of 
Phyllornk which I saw more compressed and hi ghet i Hlo wards the 
tip, than in Jora> in which it is more uniformly attenuated towards 
the tip; and this difference is equally well apparent in a comparison 
of those two species, as of other typical forms, with ipia, 

60. PlIYLLOKXIH Coen INC 1 OXEN SIS, Ij a t ll. 

Ph icteroujphalu* , T o m in., PI Col. 112 ; B 1 y t h, Ibis, 1867, 
IIJ,p. 8. 

Common in Malacca and tlio Wellesley Province and Penang, 
though not equally so as Ph, JarensiH, 

Mr. Ifly t h (1. cat.) su.Npects that in Phyllornk both sexes are 
similar, or vory nearly so, in coloration. So they are, but I think 
the differences usually pointed out between S £ and are mostly 
correct, though like in all similar birds thoro is great, difficulty in 
distinguishing between 5 aud young birds As an example I give 
a short description of a pair of the piesout species shot together on 
the coast just opposite Penang, and examined by myself. 

S . Iload yellow, changing to golden yellow on top of head and 
nock; above deep grass green, all external wing coverts and outer 
webs of primaries, and secondaries bright blue, the latter tipped uith 
groonish, which color extends on the edges of the outer webs, and 
gradually increases,! ill the last tort nines become wholly green ; inner 
webs of all feathers dark brown, gradually decreasing on to the last 
terfianos ; a largo shoulder tuft verdi ter blue, scapulars and all upper 
voverte green ; two eeutral tail feat hors mostly green, tho others pre- 
valent blue. Chin and throat black, laterally extending from tho 
base of the Lull to half tho length of the eye, with a very small deep 
blue spot at the baso of tho lower mandible ; the black is bordered 
below by yellow, Co which follows a narrow gorget of bluish green, 
and the rest including lower, tail -coverts is of a soft yellowish green. 
Bill black, logs leaden bi*own; wing 3^, tail 28*; bill at front 
t Y> from gape ; tarsus g>" 

8 . Above, grass green with a slight golden yellow tiugo on til 
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head, especially on the top and at the sides of the middle neck, 
wings and tail equally blight and exactly similarly colored as in & , 
and the same is also the case with the breast, vent and under tail 
coverts ; ohiif and throat uniform bluish green, with a blue elongated 
spot at the hg»e of the lower mandible ; bill and legs brown \ the 
measurements are tho same, as in tho S , but the bill u littlo 
smaller and less stout. 

Another pair shot near Malacca exactly agrees in colouring with 
the above. 


Finn. IUUCJIYPODIDjK 

61. On IN [OKU GULA 1 US, II O 1 * S f. 

Ijlvb phwttC' phahui, TI art la u b and Pyctmi. rufoeaudatu*, E y to n, 
vide Strickland in Ann. and Mag N. 11., 1817, p 130. 

Although several descriptions have been published of this bird, 
they arc hardly sufficient to recognize the spoucs. Head above 
blackish ashy, ouch leather being nunowlj margined paler, 
rest of upper plumage olivaceous green, yellowish green on tho 
rump, diirky brown on tho inner welm of tho wing feathers, 
rufescont greenish brow non tho upper tail eoverts and tail ; lores 
whitish, sides of head ashy ; chin ami throat pure wliito ; breast, 
vent and low’or tail coverts bright fellow, sides of breast and vent 
olive green; lower wing coverts yellow, inner webs of wing 
feathers, especially near their bases, silky w 1/i to ; bill veil curved, 
slightly hooked at Up, above (lurk leaden brown with white edges, 
below a little more whitish*; 6 very strong blu<k rhtul bristles on 
each side, the most anterior tho smallest, tho two median ones al- 
most reach to the tip of the bill when hud forward ; nanno bristles 
thin and small ; wing ; tail .'ll" , bill at front from gape ; 
tarsus vory nearly ; middle toe $" ; hind too J", the claw of tho 
latter is vory little stronger than that of the middle too ; thy two 
outer toes are equal, and each as long as tho hiiwl too, Tho bill is 
rather broad at the baso, the rictal bristles comparatively vfery 
strong, the feet rather weal:, shewing that the whole habitus of the 
bird is that of a Crintyer , aa pointed out by 8 t r i < k l a n d. With 
tft exception of the characteristic shortness of the tarsi, the species 
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shews considerable affinities to Turd front rh 1 especially in the form 
of the bill and the Length of the rictal bristles. 

Karo at Malacca and in the Wellesley Province. 

62. MlOHOTAttBlTS MI 1 ANOLEFCOS, E y t o n. 

Pror Zook Hoc London, 18d9, p. 102. Bfachypodiun truth, 
Blyth, J. A. H. B., XI V, p. 57 6. 

Appaiontly rather rare in Ponang and in the Wollosloy Pro- 
vince, o<*( ui ring in dense forest ; wing 1£' , tail 2 b ; bill at front 
f$, fiom gape 4 '' ; tarsus ^ 

68. BuAeHvronirs melanocephalfb, U m e 1 

T e m m i n 1 1, PI (Vd 1 17. Ison metallunn, Ey t o n, Ann. 
and Mag. Nat Hist , 1815, XVI, p 228. 

Ey ton’s name euduitij rofeis to tlio greenish or purplish 
metallie 4tiugo of tlio whole head ; Hie total length stated to be 8 ' 
must be a misprint, as Strickland suggohtod, for E } ton’s 
two other measurements agree ouutly with those of this species. 
Wing 8" — 32" , tail 2J" — 2g bill at front about 1", from gape $' ; 
tarsus J". Common in the Wellesley Province and on Penang. I 
have soon it darting after insects almost like a fl> -catcher. 

61. IxroiA cyanive.vtius, B 1 y t h. 

Pycnonotm * oyanneninn, B ly i h, J. A. H. B., XI, p. 792 , idem 
Cat., 211, eum syn. 

Tho original measurements given bv ITlyth must have boon 
taken from a rather largo bird, for the specimens in th% Asiatic 
Society’s' Musfcum are somewhat smaller. The ppnues is com- 
mon With the previous about Malacca, on Ponang and in the Wei? 
lesiey rro\inco. Wing 2J" — 2J" ; tail 2J" ; bill at front very nearly 
2 from gape nearly J" ; tarsus ^ . 

Those three last named species are so closely allied as regards 
their *ehort stoutish form of the body, the subconical arched bill 
(beid£ slightly booked at tho tip), the presence of few rictal and 
naStne bristles, feeble foet v with short tarsi, coloration, &c., that 
it would at the first sight appoar unnatural to apply to them three 
distinct generic names. It is perhaps so, and a smaller e^b-di vision 
would suffice ; we may call them eifchef genera or sub-genera, bm 
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there certainly are noticeable distinctions between each of the three 
species* 

Microtabsvs hat the first primary very narrow and short, the 
2nd of considerable length, the 4th largest and the two following 
subequal to it ; the tail is rounded, the middle feathers the longest 
and the rest slightly gradated ; the feathers on the rump are very 
full and the lower tail coverts short ; the feet and toes ore rather 
strong. 

Bkachypoditts has the 1st primary very short, the 2nd again of 
considerable length, the following gradated up to the fiftli, which id 
longest, and the others rapidly decrease in length; the tail ground- 
ed, the central feathers longest, the others gradually decreasing in 
length, and the outermost are considerably shorter ; tail coverts long, 
foot and toes feeble. 

IxmiA has the 4th primary the longest, the 5th and 6th vory 
little shorter and equal, the tail squarish, the middle feathers being 
shortest, and the outermost a trille longer ; lower tail coverts 
short, much in form resembling PycnonoUi8> feet and toes feeble. 

Fam. ORl OLIDJE. 

65. OiiiOLns xAimioNOTirs, II o r h f i e 1 (1. 

Res Java with fig. ; B 1 y t h in Cat., p. 215 ; FI. £Jol. 214. 

Horsfield’s figure of the male is evidently taken from a 
specimen not in fully developed plum ago, for in tins state of plu- 
mage the block is quite pure and the yellow above much more 
bright, the edgings of the primaries are ^ery distinct ard pure 
white, while the secondaries and tertiaries are very faintly edged 
with pure yellow'. 

What Hor afield describes as the female is no doubt a 
young bird, and probably a male ; it corresponds with Blyfch*s 
O, cattanopteru** which is based upon a young bird from Malacca, 
as recorded by Mr. B 1 y t h himself. 

The female in fulf plumage is almost uniformly dingy green 
above, yellowish in front of the head and round the eye, top of head 
somewhat darker; quills brown with pale edgiDgs, secondaries 
brown on the inner, greenish on the outer webs, the latter color 
* Jooitl AmiaL Soc. Bengal, Vol. XI, p. 795. 

41 



31B A Contribution to Malayan Ornithology. [No. 4, 

gradually increasing till tho last tertiaries become wholly green, 
moat of tlio secondaries and tertiaries aro sometimes narrowly 
tipped with yellowish brown, a few of the median wing coverts are 
externally distinctly edged with chestnut ; tail greSn above, the 
tWO median feathers wholly so, ¥lie others blackish on the terminal 
half of the inner webs and terminal lug with a jellow tip, both the 
black and yellow increasing low aids the outermost tail feathers. 
Below, chin and throat whitish with n very slight greenish tinge, 
breast and -vent with elongated dark brown blob hen as in the 
lower tail coverts pure follow, tail feathers below greenish. Tho s 
young have the bark and wing coverts more or less brown and tho 
other (‘(dors of the $ loss pure. 

This species seems common about Malacca, and is very common 
in tho Wellesley Province, being constantly seen flying about 
immediately one passes through the eocoauut forest in tho interior. 
Its habits and call uie entirely that of fther Oriels and so is also 
its coloration <? , wmg inches ; tail about 4 2i"; bill at front 

\b "iS”; from gape JJ-l" , tarsuR H' , tho 9 i« of tho same size 
as tho <? , or slightly smaller. 

As compared with other allied species the size is somewhat 
small and the bill distinctly hooked at the tip, but these are, I 
believe, not jutiiciont diameters, upon which subgenem touldhe 
based, and, therefore, Bonaparte's name Xanthnnoiu* appears to me 
to have no claim to be accepted us u distinct appellation. 

Fam. IKFXJDsK 

66. 3tHB!7A*prKLLA, L a t h (var. cyanea Ilegbie). 

/. hiatoyrnfit#, Moore, vide Wuldeniu Ann. and Mag. Nat. 
Uist, V, 1S70, p. 417. 

It was, 1 think, Blytli who first pointed out, years ago, the 
constant smaller siye of the Malayan as compared with the Indian 
bird, but .on account of the identity in coloration, he considered 
the two rates as belonging to one and the same species, /. paella 
of L a t h a m, (J e r d o n, B. India, II, p. *1 05). Theie are probably 
few ornithologists who, after having "seen large series of this 
species, w ¥ ould not follow B 1 y t h in his determination, and 
though the question of India, Malaya and Java, each beftg 



1870.] * A Contribution to Malayan Omtfhohyy, 31$ 

inhabited by a distinct species, lately appears to have been finally 
settled by one of our most able unfit hoi odists (Vise. Walden, 
loc. c-it ), I still* think that those so-called species {puclfa> cyama 
and iurcosa ) sliould only bo considered as local races of ono agd 
the same bird. Of course the question, entirely rests in the name, 
but as long as there are no other distinctions do doped, than 
those pointed out beluoen these local races, it would, bo prefer- 
able not to rank them as species, for such iiisfrun os are exactly 
those which leave tho definition of a species quite optional to ovory 
naturalist without an attempt of making the idea of a specific 
character a generally apple able one. It is true that tliotlndiun 
bird is generally larger, but tlu?re certainly are exceptions to this, 
and specimens from A^sam, \rracau and Burma are sometimes 
quite as largo us the Malabar bird, while others from tho same 
localities afb smaller. A Stgj^om tlm AVullesloy Province has tho 
wing 4 J ", tail .‘1 J ", upper tail coverts 1" shorter than the tail, 
low or tail coverts a little shorter than the upper , bill at front { j", 
from gape 1 x \" ; tarsus JJ". Of two Maine *a specimens ono has 
the wing lj", tho other 4J" , tail m both 3J", and the upper tail 
coverts are 1 J imh shorter m one, and only 1 inch abort or in the 
other specimen, bill at front JJ ", from gape 1&", tarsus barely } J". 
I can sec no striking difference in the lu/uline or bluer coloration of 
£ and $ specimens from South India and those from Burma, and 
again beta eon these and othi i ,£ < from Malacca, but the ] utter are 
the smallest. It appears that tho si/e of the bjrd becomes, thiough 
some cause or other, smaller the more southward wo proceed in 
tho narrow strip of laud of the Malayan Peninsula, but when wo 
arrive at the larger islands, like Java and Sumatra, the birds again 
appear to increase in size, equalling those of Burma, One point i# 
certainly clear, namely, that the greater length of tlm tail coverts in 
the Malayan bird as compand with the Indian is not emxtant. 
Lord W a 1 d e n admits that there is no difference in the color of 
tho Java and Malayan ? lairds , I have not soon £ ^Javu specimens. 

lam id Ah. 

67. Ljorirs Luciokeksis, L i u u. 

• * 

W a 1 d e ji, Bus, 1867, p. 215. 

_ • 
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The more ashy (than rufous)* variety, which has been noted from 
the Andamans, also occurs in the Wellesley Province. The color 
and size (7}") quite agree with the brief notice of the species in 
Latham's Ind. Ornith. ; wing ” ; tail 3 J" ; bill *at front > 
frmn gape tarsus 

68. Lanius magnirostris, Less. 

Walden, Ibis, 1807, p. 220, pi. vi, cum syn. 

A specimen from the Wellesley Province exactly agrees with 
E y t o n ’ o description of Malacca specimens, (Z. strigatus), it may 
bo perhaps a trifle smaller. The short bristle-like feathors covering 
the nasals, and tho anterior lower angles of*the eyes are black, the 
loros above purtially whitisli ; chin pure white ; head pale rufous 
asliy, somo of the feathers on top white shafted and subterminally 
slightly black; wing 3J"; tail 2j"; bill at front fa*, from gape 
l* ; tarsus ; hind toe This spaijihon appears to be a young 

mole, which accounts for its dimensions being loss than those of any 
of the three specimens noted by l^ord Walden. 

Another specimen, slightly larger, from tlio same locality, quite 
itgroes in coloring with tho above, and this is rather remarkable, 
but I suppose it is also a young bird ; both were obtained at tho 
beginning of September. 

69. Tbpuroimxrnis soiu>it>A, Wallace.f 

Teph. gularw, auctorum (from Malacca), nec E a f f 1 e s. 

This Malayan species, which extends northwards into the Wel- 
lesley Ravine© and occurs on Penang, is exactly intAmediate 
betwe*.u the Indian T. pelwca, H o d g s., and the Sumatra gulurk t 
E a f f 1 e s, (71 virgatw apud T e m m., PI. Col.). It has a 
coloration very similar to the former, and the size (total length 7") 
is that of the latter. 

Above pale ashy brown, a little less ashy on the wings and toil, 
darker on the inner webs of the wing feature, rump with a small 
White patch; forehead and a narrow superciliary stripe slightly 
paler ashy than the rest of the head, streak extending from the 

* Very slightly on the head and more distinct on the tipper tad coverts. 

.t I believe Wallace proposed this name for the Malaccr bird, but 1 
cannot just now give the exact reference. 
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lores through the eye brownish black, shouldor edge of wing white, 
lower wing coverts ashy brown ; mustachiol streak extending from 
the baB© of the lower mandible posteriorly white ; below, cinereous 
white, paler on the chin, very slightly rufoscent at the sides of the 
breast and passing to white on* the vent and lower tail coverts ; 
wing 4" ; tail 2 j" ; bill at front vory noarly f ", from gape slightly 
more than \ n ; tarsus J". 

The bill of this section of Ttphrodoruis, including tho pre- 
sent species, pelnca and guforh , is vory much like that of 7hr- 
dirostrts, but the foot *are vory feeble, and tho tarsus as short 
as in Ilennpu a. Tho Main van form is especially distinguish- 
ed by its unusually feoblo feet, as compared with tho sizo of 
tho bird. I do not think, howover, tliat there is sufficient ground 
for a generic separation of those spocios from Dphrodomi*, but if a 
special section should bo thought convenient., Hodgson’s 
name Tenthaca would have priority before Tephrolanim . 

70. Volvoctvora cvlminata, II a y. 

Ceblepyris culmmafus , A Hay, Madras Journ., 184.5, XIII, 
pt. II, p. 157. 

I have not soon this species except from Malacca, where- 
from the typo specimen was described, and even hero tho bird doos 
not seem to bo common. A female specimen is bluish ashy above, 
darker on the wings and tail, slightly rufescont at the base of tho 
book, tho wing coverts are margined paler, and the outer tail fea- 
thers are stronglj’ blackish ; sides of head and below dull whito, 
with narrow' transverse blackish strips ; the three outer pairs of 
tail feathers are tipped wh^ ; wing 3$" ; tail 2J", bill at front 
from gape tarsus J". Tho Malacca species is smaller than 
Y, saturata lately described by 8 w i n h o e, (Ibis, April, 1870). 

BlytU «u& Jordo n suggest tliat this species is probably 
identical with Temminck’s fimbriata. Comparing T e m- 
m i n c k ’ s figure of the female specimen (Pl. @ol. 250) with the 
one noted above, the Malacca bird appears to be a little smaller, 
while Temminck’s species wants the ruiescent color on the 
tipper baeo^of the bill, it also has the chin much purer white and con- 
trasting with the greyish white tint of the rest of the lower parte, 
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all tail feathers and the longer coverts of the wing are tipped , 
•wliito. Until more sufficient proof of the probable identity of both 

has boon given, it will be preferable to retain Hay’s name. 

• 

71. llrCHANGA IXTEllMEDIA, 1} 1 y t h 

iJirniruH intermedins , B 1 y t h, J. A S. B., XV, p 298. See 
also \V a 1 d o n in Tree Zool. Boo. Lend., 1 800, p 543. 

Whole plumugo black, glossed with bluish gi oen on the bond, 
nock, back, scapulars and breast, slightly lees on tlio upper tail 
coverts and the outer webs of tho tail leathers ; below blackish, 
sorno of tho feat tiers on the niiddlo of lower breast and vent 
tipped wliite, lower vent and sides dark cinereous; lower tail and 
wing coverts blmk with white tips ; wing 5 J " ; middle tail feathers 
4 J", outer ; lull troni the front of tho nostrils to tip tlio nude 
portion only fy", from gapo vory nearly 11"; tarsus J" This 
(apparently young) specimen shot near Malacca, only di tiers from 
B 1 y t h ’ s typo (in the Museum) by lia\iug the wung and tlio 
bill slightly longer, and by tho few w hitish spots on the belly and 
tho lower tail coverts, wjpcli aro more uniform dark ash} m tho 
type (tho wing and outer tail font horn of wdiich aro about 5 t a ff " each). 
Both are undoubtedly identical and the sumo us Burmese speci- 
mens, but distinct from tlio Javanese aneraccus. 

72. DissemuWs MALAYEiJfeffl, II a y apud B 1 v t h. 

Edoliu* paradueus, L i n n., var. auctorum, J. A. 8. B , XV, p 294. 

This appears to bo in part the Tenasserim form which Blyth 
(J. A. 8. B., XI, p. 800, iig. 8-9) formerly referred to D Ilanfoonensu, 
but which is smaller than this species; it occurs in tho Wellesley 
Province and on Penang. Jordon sqys that Tomrainek’s 
name wttfer is applicable to this species. The upper black plumage 
lias a steel blue lustre on tho head, and on neck andjtmck, greenish 
posteriorly and on the wings, frontal crest about §" long and high ; 
lores and ear coverts dull black ; chin almost dull, throat purplish 
blue, passing intd a greenish lustre on # the breast and gradually 
disappearing on vent, low'er tail coverts tipped w hite. Younger speci- 
mens have the lower plumage mixed with wliite ; wing 5J" ; middle 
tail feathers nearly 5", outer nearly 12" ; bill from the ^o&tril J"; 
from gape 1 4 * T " ; tarsus J4" ; the terminal portion of tlie outer web 
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♦ <>f* the outermost tell foathors very narrow, that of the inner larger 
and very much broader. » Specimens from the Wellesley Province 
exactly agree with the typo specimen m the Society’s collections. 

This is a tfcridodly smaller race than 2>. (fjfi/us, T y 1 1 o r, (Ibis, 
1807, p. 823) from the Andamans, ‘which appears to bo very doubt- 
fully dibtinet from lliwyoontuttii. Burmese specimens almost per- 
fectly agree with Gould’s original description of the last-named 

m 

species. 

73. Peiuck ocotus flam m ei s, Foret.? 

J e r d o n, B. Ind I, p *120 ; nu Per. el cyan#, M c C 1 o 1 1 a n d, 
Proc. Zool Soc. Loud 1880, p. 1 ,><) T 

One $ specimen, from tho W< I lesloy Province, is intermediate in 
size between xpeeiosm and jfnmmt'U* : tho general ( olortug and especi- 
ally the wing spots agree with the latter, o\i opt that the terminal 
yellow spots ontheln^t tertiarios are very small. The top of head 
is somewhat bluikinh ash\, >c11o\mh1i hi front and tho yellow 
tinge extends to half the length of the crow n , T o in m i n c k * s figure 
shews it perfectly yellow. Tho lores aioddack. Tho head above 
is peculiarly flattened, which M c C lo 1 1 a n d says is characteristic 
c»f his P. elegant from Assam, nml as this in said to differ from 
stpecioxus (= piincepb) hy its smaller size, 1 do not think it improbable 
that M c C 1 o 1 1 a n d ’ s species will bo shewn to bo distinct from 
Jhnnmeus. Wing 3£ " , tail about 31,” hill at front and tarsus 
J" each. 

Godwi n-A listen quotes P flnmmcu* from Assam, but with- 
out further liotieo of any peculiarities (Jour. Asiatic Hoc. lb, 
XXXIX, p. 90). 

The Malayan specimen is not the female of P. tynniH, BJL/ # th, 
(Jour. Asiat. Soo. XV, p. 300), describeef from aMalmra specimen, 
which is a much* smaller bird, bnt a it may bo the same as T y t J e r ’ g 
Per . Andamannm* (Ibis, 1867, p. 322), being apparently only a 
trifle larger. • 

F<m . MUh CICAPfDJE. 

7^. Philektoma velata, Teram* 

Ihymopkija \eluta, T e m. PI. Col. 334. — E y ton in Ann. and M&gr 



324 A Contribution to Malayan Ornithology. [No. 4, 

N. H., 1845, XVI, p. 229 . — Mtwctcapa pectoralis, A. Hay, Madras 
Journal, XIII, pt. II, 1845, p. 161. * 

$ . Above and lower breast, vent and under tail coverts light 
oinerous blue, lorohead, lores, a very narrow superciliary stripe, 
cheeks, ear-coverts and chin, inner webs of wing foatkera, the same 
of the tail feathers, — with the exception of the two central ones, — 
black ; throat and front of breast extending somewhat to the sides 
deep castany brown ; wing 3J" ; tail 3 J" ; bill at front fo", from 
gape l" ; tarsus ; rietal bristles nearly ft". 

9. Uniform ashy blue, slightly deeper than the male, forehoad, 
chin and throat somewhat blackish ; wing 3ft" ; the other measure- 
ments the same as in . 

Tomminck described tlio species from Timor and Java. It is 
common about Malacca, and in tlio Wellesley Province. 

75. Myiagra azurea, Bodd. 

Jordon, B. Tnd , I, p. 150. 

Specimens from tho Wellesley Province exactly correspond in 
size with the Indian bird. The rietal and narine bristles and tho 
short feathers in front on the upper and lower mandibles are pure 
black in tho d , most of tho wing feathers and the outer webs of 
the tail feathers are indistinctly barrod across with a duller color 
than that of the general plumage. 

Fam. SYLVIIDjE . 

76. OorWcnus mindanensis, Gmel, * 

G o u 1 6, Birds of Asia, pt. XV. 

This is so closely allied to tho Indian C. naulari*, that the pro- 
priety of a separate appellation seems doubtful. I shot a pair near 
the coast of Wellesley Province, just opposite Penang. The mole 
is somewhat larger than the female, in the former the wing is 3$* 
and tho tail 3$", in the latter wing 3J" and tail 3$"; both these 
measurements are somewhat less than those given by J e r d o n of 
6\ mulcrru ; but the length of the bill is in both the some. The & 
has the front edge of the wipg partially white and the $ spotted 
with grey ; the hack in the 2 is a little darker than usually %een 
in Bengal sauforis, but the throat and breast are equally ashy and 
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tli© sides of the vent quite similarly huffy grey in both. It would 
be interesting to make a close comparison of a good series of 
Burmese specimens, for those are usually referred to our common 
Indian form. 

• 

77. ClTTACINCLA MACRTUA, (l m el. 

Jordon, B. India, II, p. 1 1 (> 

Jordon (‘alls the breast first black and thou chestnut, the colors 
refer to the anterior and posterior part of the breast respectively. 
Two specimen* from the Wellesley Province and one from Malac- 
ca, each has the wmg 3{}", and the hill at front T * B ", being, like in 
Copttychm mindamnsw, slight Jv less than the usual Measure- 
ments of Indian specimens The Malacca specimen lias the two 
last secondaries slightly tipped with white. All throe specimens 
aro males and the upper plumage is in aU gloSHy purplish black. 


Fam. AM FEUDAL 

78. LorilOClTTA G A LEU. leU L AT A , C U V. 

Leveillant, Ois. do Par. and Roll. pi. 42. 

Common at IVmaug and hi iJio Wellebley Provmeo. Tbo $ bus the 
black almost quite pure on tbo bead, and the 2 is more olivaceous 
brown on (lie back, but 1 did not see bio li brow a specimens us de- 
scribed by Raffles; all leathers composing the crest are indistinctly 
cross burred with dull black and the longest attain 4 inches There 
is always a small white spot on the posterior jmrt of 1 lie eyelid, 
above and below. When seen olive in the dense forests, which 
these birds usually inhabit, they look like gigantic Etplwpfomc*. 
Total length 10-11 inches; wing tail 4J"-6", bill at 

front li", from gape 1 1"; tarsus li". 

79. Melakochlora sri tanka, II o d g k 

Jordon, 13. Ind. II, p. 282 ; Q o u 1 d, B. Asia, pt. XX. 

I obtained numerous specimens from Muluc<a and the Wt 1 Lesley 
Province; they are mostfy somewhat smaller ftmn Indian speci- 
mens, the wing being only Vp'- Ths lower of the longer wing 
coverts ar« generally tipped pale yellowish white end the front* 
©dge of i& wing is also yellow Ish ; only in one 2 specimen the 
pale tips ofrfcho wing coverts are entirely absent, they appear to 

42 
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have boon worn off, but instead of this the primaries are externally 
edged pale. The yellow crest appears to be very often somewhat 
shorter in Malayan, than it is in Indian specimens. 

Fam. BTVRNIDM 

80. Calorkis cantor,* G m e 1. 

This species is found in Penang and in the Wellesley Province, 
but does not ajipoar to be common ; wing 3H" — 3}" ; tail 2£" ; bill 
at front ; from gape about 1" ; tarsus } J" 

A specimen which may possiblj' be a young bird of this species, is 
greyish brown above, blackish on the wings and tail, with a very 
slight greenish gloss throughout, most distinct on the outer webs of 
the wing and tail feathers ; below ashy white on chin and throat, 
purer white on breust and vent, marked throughout with dark brown 
streaks, each feather being thus colored along the centre ; wing 34" ; 
tail If"; bill at front from gape J"; tarsus -}J". None of the 
feathers on the head and throat are elongated and cumulate, the 
bill is brown and apparently that of a young bird, being very short. 
The general character of the specimen is that of C . cantor , but the 
difference in rize is very striking. Unless the different phases of 
plumage of this last species have been properly studiod, it would 
bo of no advantage to look upon the present single specimen as 
belonging to a new species. 

80. Fulabes Javancmi&y 0 8 b e c k. 

There seems to have been, as in the case of Irena paella^ (Lath., 
a little too much stress laid upon local variations of apparently^the 
Pfuuo species of bird. I will first record a short description of a 
specimen from Malacca and one from the Wellesley Province. 

The coloration of the two birds is exactly the same. The lateral 
etripes of velvet feathers, narrowest (and in ono specimen almost 
interwiptedf) above the front angle of the eye, the lores, below tho 
anterior front of the eye, and the oblique streak through the nude 

♦ Horefield (Cat. Ind.cll Museum, p j>43) retains his name chalybem 
for the Aperies and doubts its identity with' Q molin’ 8 cantor . 

f I have seen specimens of £. intermedia, certainly brought from Oude, in 
which tjie velvet bands were not interrupted above the eyes, though very nar- 
row at that place. I do not think that this character is reliable in distinguish- 
ing the various races, 
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skill below the eye have in cer^in lights a greenish metallic lustre, 
front and middle portion of the head, neck, the upper part of the 
back and of the scapulars, chin, throat, and breast are glossed 
purplish, lower back, rump, vent and both tail coverts are glossed 
groenish. The nude patch of the%kin begius at the lower half of 
the eye, is broadest hero, and benomos narrower posteriorly, where 
the flaps are semi -circularly prolonged ; in both they are narrowly 
connected at the baso. There can bo, I believe, not the least 
doubt that tho two birds belong to one and the same species. 
Both the specimens have the bill not larger than most E . inter * 
media ; in fact I have seen Indian specimens of the latter which 
had the bill longer. J o r d o n says that the height of tho bill in 
Jar anemia is } J this appears to have boon taken from a specimen 
in tho Asiat. Soo. Coll., and seems very unusual, if not abnormal. 
Tho size of tho wing of tho Malacca specimen approaches that of 
tho Javanese one, but tho tail is as short as in intermedia ; tho 
wing of the Wellesley specimen is equal to that of a largo inter - 
media , but tho tail is quite as long as in tho largest specimens from 
Java on record. This clearly shews that tho birds vary in some or 
other point almost from every other locality. Jordon (B. Ind. 
II, p. 339) observes that intermedia certainly extends from India into 
Burma as far south as Tenasseriin, and specimens from the lost 
locality are perfectly equal in size to those from Assam. 

The reference to tho size of birds from a particular province 
must be always considered os that of the usual avorage to be ob- 
served. Lord Walden (Mad. Journ. XIII, pt. .II, p. 15(5) 
considered the Malacca bird to bo the same as tho Javanese, but 
distinct from the Indian intermedia. Lately (Ibis, HI, 1867, 
p. 331) the same author appears to be inclined to add a third specios 
to the number, called by T y 1 1 o r Andamanenain , and another, (or 
the same form) was described as Oraucula duha by Schlegel 
in Nederl. Tijdsche. voor de Dierkundo, 18G3, p. 7. I oannflt un- 
fortunately just now rofer to the description of this last bird, nor 
have I any true Javanese* specimens to compare, but I shall briefly 
record tho measurements and general characters of a number of 
specimens in the Asiatic Society’s Museum, together with those 
above described from Malacca and the Wellesley Province. From 



S2S A Contribution to Malayan Ornithology* £No, 4, 

* 

ail tho existing records, it seems cjprtam that the Javanese and 
Southern Malayan birds are perfectly identical in size* 
Measurements in inches. 
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1, 2, 3, 5, 3, ore from Aaiat. Hoe. Coll. ; 4 from Mr. Y. B all ; 3 
and 7 were procured in the localities cited. 

The coloration of all the birds is exactly the same, and the form 
of the nude shin at the side of the head below the eye agrees in 
all. The size of the posterior occipital Haps increases with tho 
size of the bird, and their length varies according to tho sex and 
apparently also according to tho season. I saw in Penang two malo 
birds in a cage, and one of them had the occipital Haps almost an 
inch loug. 

On comparing the Nepal with the Nicobar or Malacca bird, nothing 
would appear more averse than saying that those two were identical, 
though every one will admit that the only difference is the size. 
But in putting a series together geogrupliicaUy arranged, and ob- 
serving the gradually diminishing size from the Nicobar and 
Malacca bird to that from the Wellesley and Tenasserim Provinces, 
and fte Andamans, and from this again to that from Arracan and 
the Khasi hills, We arrive at the comparatively pigmy bird of the 
Nepal Terai, and the ornithologist will hud it extremely difficult to 
characterize all these forms as distinct species. My belief is, that 

* Specimens from the Khasi and Garro hills m the Indian &toj. Col), are 
exactly the same, a a those from Arracan. 
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we have in these birds nothing more than local or geographical 
races of the same species, and the present example appears to me 
particularly illustrative of the gradual chango in tlio size of 
typical Malayan forms, when they extend northwards. Whether 
such geographical races are for ttfe advantage of science favoured 
with separate distinct names, booms to me very doubtful. 

Fan. FIXING 1LL1D.F. 

81. Munia kubroxiora, H o d g b. 

Jerdon, B. India, II, p. 3o3. 

A single specimen was obtained m the Wellesley Province. In size 
it resembles M mnnmn, (? O in. apud Lath a m, not — maga) which, 
according to .1 or d o n, lias no dark abdominal streak, while thirt spe- 
cimen lias it distinc t, though not black, hut. dark brown, ns are likewise 
the lower tail coverts. Other details of toleration agree exactly with 
the Indian form, except size, the Malayan form being smaller, wing 
ly^ 'i bill 11" ; bill at front not quite l" ; tarsus 

Latham (Ind. Ormth. 1, p. 380) ^quotes the true L. Malacca from 
* l China, Java, Malacca , ” and of the present species he says “habitat 
cum priore,” but it does not appear certain that this last extends 
southwards into the Philippine islands, wherefrom W allaco and 
others mostly only quote M. Malacca , 

82 . Munia Maya, Linn. 

Latham, Syn. Ill, lol ; Blyth, Cat, 110, No. 020 and ? 02L 

In style of coloration, this species very much resembles M. Malacca , 
but the head and anterior part of ncik aro white, gradually paling, 
the throat posteriorly albescent brown, the general color dull brown, 
but the bright glistening color of the upper tail coverts is tho same 
as in Malacca , middle of breast, of tho abdomen, tibial and under 
toil-coverts deep brownish black ; wing 2", tail 1 g", bill at front nearly 
iV » tarsus tV* Apparently not common in thaw elleslcy Province; 
Latham gives it from Malacca, and it is no doubt identical with 
Itucocephala , It a f f 1 e s, from Sumatra, as recorded by B ly t h. 

A Batavian specimen of this species is entered by Bly th in his 
Catalogue as tc At. ferrugino&a” “ Syn. lozia ferrugmosa , L a t h a m.” 
I do not ^know where Latham published that name, he hup a 
L . ferruginm (Ind. Ornith I, p. 389), but that is not the same bird. 
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83. MlTNIA ACTJTIOAtJDA, H O d g S. 

J erdo n, B. India, II, p. *356. 

Wing 13", tail l^J 7 ; bill vory little more than §" ; tarsus fa the 
central tail feather longer than the outermost. Specimens from 
tho Wollesloy Province, exaetly^igree in colouring with the Indian 
bird, but they are slightly smalior as compared with the measure- 
ments given by Jordon. Vise. Walden (Proc. Z. S. L. 1866, 
p. 552), says that a Moulmein specimen is larger than a Daijeel- 
ing Rpecimon in his collection, but that Formosan specimens agree 
bettor with tho Himalayan race. Thus slight variations seem to 
occur locally, but they did apparently not yet attain to such 
prominent distinctions, that they could form the basis of new 
fqiecios ! 


Fam. COLUMBIDJS. 

84. T heron [Osmotreron] veunans, Linn., 1771. 

? C. vindin , Soo p., 1777, non vtndu t, Linn. 

Wing 5 J" ; tail 3£" ; bill at front little more than from gape 
; t-ursns g". This species does not appear to extend farther 
north than tho Wellebloy Province and Penang, and is already rare 
in these localities, but it is common on all the soutlioru islands, 
Sumatra, Java, Borneo, &e. 

85. Trebon [Osmotreron] olax, T o m m. 

Wing 4J* ; tail very nearly 3" ; bill at front J", sometimes very 
thickened on the terminal half ; tarsus 2”- Not uncommon about 
Malacca, Penang and tho Wellesloy Proviueo, the latter being 
apparently the northern limit of the geographical extent of the 
species. 

86. FuiMNorus (ItAMrnicui/rs) jambu, Gmel. 

Baffle* (Tr&s. Linn. Soc. XIII, pt. II, p. 316) gives this 

species from Sumatra and S c 1 a t e r (Proc. Z. S. L., 1863, p. 221) 
from Borneo. 1^ extends northwards into the Wellesley Pro- 
vince, but does not appeal; to be equally common as at Malacca. 
Young & $ are at first quite of the colouring of the 2 8 ; those I 
obtained in September were already changing their plumage, which! 
however, does not become fully developed until the next year. 
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A specimen from the Wellesley J^rovince has the wing only 
(Malacca specimens have it 5|") ; tail 3i" ; bill at iront £**} tarsus 

87. Chalcophaps indious, Linn. 

Jerdon, B, Ind., Ill, p. 484# 

The two dark bars on the rump are in Assam and Oachar 
specimens, as well as in the Malayan bird, always very con- 
spicuously greenish golden in both sexes, the featheus being groy at 
the base and of a deop greenish brown at tho tips, tho bars betweon 
them uro light grey. In specimens from tho Wellesley Province, 
tho wing is m tho old S bfa " , tail 3 J" ; bill at front very nearly J* ; 
tarsus {£" ; the corresponding measurements in an old 2 are : 5J" ; 
31"; and JJ". In tho male the occiput and anterior neck above is 
ashy, this color being almost interrupted in the middle of tho 
neck by the vinaceous brown color at tho sides, but it becomes 
again very conspicuous at the posterior net k, spreading out on tho 
shoulders. -This is thought characteristic of javemio f and JI a f i 1 o s 
mentions this state of coloration in the Kumatmin bird, which 
cannot differ from ind tea . The ashy on tho posterior neck and be- 
tween the scapulars is usually not so well developed in Indian 
specimens, as m tho Malayan, but it is always indicated, especially 
in specimens from Assam and Burma. 

If no other distinction exists between Javensts and tndica, than 
the one alluded to, I should certainly consider both its identical. 
There would seem to be no constant difference betweon them ; 
the size is certainly not one of the differences recorded. 

88. Mackopygia buficeps, T e m m. 

B 1 y t h (in Catalogue, p. 234, No. 1423) appears to refer to this 
species under the name of Amboincnsin, L i n n., winch seems to 
be a considerably larger bird. Latham gives tire total length 
of this 14 inches, while that of the Malayan bird is barely 11". A 
specimen from the WeJJealey Province measures : wing b £" j tail ; 
bill at front £" ; from ga^ nearly £ ' ; tarsus g". * 

Hor sfield (Trans, ^mn. Soc. XUI, pt. I, p. 184) mentions 
that the Javanese bird has the upper part of the neck covered with a 
purple gloqp . Temminck’s figure represents it strongly metallic 
green, and the breast not spotted ; this must apply to the iflumage of 
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old uuiles. In the specimen from the Wellesley Provinoo, which is 
apparoutly^e female, the posterior lfeck and back are blackish brown, 
wif h a vory slight green metallic tinge on some of the feathers, but all 
are minutely freckled with rufous brown, somewhat los$ conspicuous 
on the middle bat k ; but the red i# again much moro prevalent on the 
rum]) and upper tail coverts ; the whole hoad above is rufous brown, 
ehiu whitish rufoscent, throat posteriorly and front of breast irro- 
gularly spotted with blue k The specimen agrees in other respects 
with the Javanese bird. Amhomnists is often quoted by W a 1- 
1 a t o from the various isl mds of the Philippine Ardiipelego, but 
rvfirc/>a dot *> not uppuur to occur theio. 

81). Truiva iitmiNUs, T e m m. (? ?). 

? T SuiatenniXy G m o L, J e i d o n, B. lnd. IIT, p 7 ( ) 

Wmg and tail 5 J" each ; bill at it out }j" ; from gape JJ"; tarsus 
very nearly l" ; a narrow black loroul stripe appears constant in male 
specimens ; the wliito and posteriorly brownisli tips of the collar aro 
Bq u flush, not rounded. 

The Malayan form is very like tho Indian T. Suralensis , 
G m., only a little smallor and having the back, like Chmensts y 
8 c op, almost unspotted, tho feathers being only narrowly 
tipped with pale brown, but all the wmg coverts are blackish 
along thoir shafts, except the most anterior which aio ashy 
wliito. I doubt that fignnus is spec dually distinct from Sura- 
tennis. Bly t h, (Ibis, 18b7, 111, p. 1.30) says tliat he has not seen 
interivodiaiu specimens. I saw spec miens from Burma Hvhich had 
tho two lateral spots on oath of the feathers of the back distinct, whilo 
others had them nearly quite obsolete, or only indicated by pale 
terminal edgings, as in tho Malayan ttgruiun. Sin h minor differ- 
ences should not be considered as spot ihc distinctions, for they are 
not definable in nature. 

This and other allied species of Co f umbtdc r do not appear to be ho 
common in tho Wellesley Province, nor at Penang and in the 
neighbourhood of Malacca, as are spedioa ot tho Tmon group. 

90. Gkophilia steiata, L i u n. 

A single specimen was obtained in the Wellesley Province ; the 
measurements are -wing 3J* ; tail 4fc* ; bill at front x % from gape 
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ff* ; tarsus ; round the eye and loreal space naked. The speeiea 

does not apparently extend into Burma. B 1 y t h quotes C. sinica^ 
Linn, and malaccensis, Gmol, as synonyms, but the oharao <. 
toristics, (especially of the latter), as given ^y Latham, are not 
applicable to the Malayan bird, which exactly agroes with speci- 
mens from the Mauritius. 

* Fam. TITASIANUKF. 

91. PoLYPLECTIiON BICALC All A T UM , Li n H. 

Gould, B. Asia, pt. XXII. 

In tho figure recently published by G o u 1 d tlio crest of the male 
is colourod uniform greenish. This would appear to bo vory un- 
usual, at least as far ns summer plumage is concerned. I had seen 
about 20 specimens w itk tho dealors at Malacca and, as far as I 
remember, all had tho frontal feathers barred across with dusky 
wliito, but the feathers on tho crest of tlio female aro generally 
uniform brown, with rather indistinct edgings of dark brown. 

This species also occurs in the intciior of Wollosloy Province, but 
seems to bo alroady here vory rarp. 

92. Callus feiuiuginkus, Gmol. 

The rnoro red and deopor coloured Malayan variety,* latoly 
noticed by B 1 y t h (in the Ibis), occurs in tho Wollosloy Provinco ; 
wing of cock 9J" ; outor tail feathors barely 12/ 

93. Rollulus ckistatus, Gmol. 

Blyth, Cat. 253. 

More common about Malacca than in tho Wollosloy Province and 
in Tenasserim. All tho birds aro perfectly identical. 

* Fam. TIN AM 111) JF. 

95. Turnix pugnax ,f T o m m. 

Blyth (Ibis, 1867* III, p. 161) says that T. s occdlata , Scop, 
apud Jerdon (B. Ind.* II, p 597) should stand as T. pugnax 
of Temminck, occcUaU Scop. (=^ luzoniensity G m.) being 
quite a distinct species, and that both pugnax and taigoor are 
« . * 

# Only the posterior neck is golden yellow. * 

f Tetrao Lruzometisis of R a S fl c tffrom Sumatra is, to all appearance, the same 
bird. Temminck's figure represents an unusual 1 y dark specimen* 
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insufficiently distinguishable?, and, therefore <*ould be brought 
together under the name pugmr, Tern m., u subject to a cer- 
tain amount of local variation.” This appears to bo a very fair 
view of tho question, ^for comparing large series of these birds 
from different parts of India, *■ from tho Malayan < ountries and 
Java, it certainly appears extremely difficult to find any perma- 
nent distinctions stridly peculiar to oath form, buf to a < eifain extent 
the local varieties, or sub-species, generally possoss somfc slight 
distinclivo ilia radius. 

Typical Java and Malayan jmgyw r generally are tlie small- 
ost of all. The head is duik, the palo brown edgings to tho fea- 
thers being very naiTo^i, the median om ipifal streak is dnik and 
usually indistinct, the leatheis of tho bark are waruly maigined 
laterally with pale, and those of the lower luck and scapulars M'ry 
little, generally only on the outer web. The Ions* nr scapulars and 
wing-ooiorts have palo yellowish, transverse, htrgcly oval spots* 
Specimens from Malacca and tho W< lh shy Produce, belonging to 
this race, luno the iuji» ouU Y ; tail 1-1 i" (xathor long) j 

bill ut front J", fiomgape 2" ; tat mi** 2". 

The Himalayan ra< e {jthnnbijn'*, II o d g s \ is very similar in 
its dark coloration to Malayan spec imens, Imt tlie median streak 
on tho head appears to bo always more distinct, the chin and throat 
is less pure white in the male* (?), and tho blachidi spots on 
tho terminal outer webs of the tcrtiaiios are more distinct. As 
to mud, tlio North Indian and Himalayan specimen* aro the 
largost. Jordon gi\os wing 0 j 6 0 ", tail 1", bill at front 
tarsus 1*', and Himalayan specimens in the Asiatic Society’s collection 
quite come up to these measurements. I hat o measured specimens 
with tho wing 3/\ * 

The third form is taigoor, S y k e.s, (apud Jcrdon), being In- 
termediate in size between tho two, and very similar to tho latter 
in coloration, except that the feathers on tho back generally aro 
very distinctly margined laterally with p^le or yellowish rufeecent. 

Looking at these variations, one cannpt help to recall to mind 
the perfectly similar and corresponding variations in the plumage of 
Turtuq Surat* nm, tigritmo and Ghinumi, and the variations in size 
<are also something similar in tlie two series of races, at least as 
regards the Malayan Indian birdp. 



Notes on some "Rbvtiua and Amphibia from Central India, — 
' by William T. Blanford, F. G. S., C. M. Z. S., &o. 

(With plates XIV— XVL) 

[Received 2nd August, read 3rd September, 1870.] 

A collor tion, chiefly of Reptilia, made by me during the cold and 
hot seasons of 1809-70 in a part of India hitherto but little ex- 
plored by herpetologists, contains several interesting forms, and a 
few lizards which appear to have been previously undoscribed. 
My principal object in collecting has been lo obtain somewhat 
more exact inhumation as to the range of different species, a sub- 
je( t in w hich, as w as pointed out by G u n t h e r in his ltoptiles of 
British India, very much remains to be done. J was at first struck 
by the herpotological provinces into winch Dr. Gunther has 
divided Peninsular India, and which diller groatly from those 
which appeared to me, from a study of the I and si 1 ells, birds and 
mammals, to be the gicat natural zoological divisions of the countiy, 
and 1 wished, boforo publishing any observations on the subject, 
to ascertain, to some extent at least, whothor tho distribution of the 
Iteptilia differs in any way from that of the other groups upon 
which I had founded iny conclusions. 

T soon became satisfied that it does not, and thaflfJbr. Gunther 
was misled by the very imperfe* t information availablo in Europe, 
and especially by tho confused ideas which haVe hitherto prevailed as 
to the affinities of tho Indian fauna. It is naturally very difficult 
for any one unacquainted with a country to form a correct opinion 
of its physical geography, and of the distribution of its fauna as 
affected by physical characters. Another very great difficulty is 
correctly to appreciate the comparative value of the evidence before 
the compiler. In such matters local knowledge is essential. It 
should also be borne i» mind that, until recontly, the importance of 
accuracy in determining the exact localities of specimens, brought 
from distant parte of the wrld, was noff appreciated by European 
naturalists, indeed it is to bo feared that many scarcely appreciate 
it even nowf and that the labels in European Museums are but too 
often misleading, A naturalist ^ Europe must depend entirely 
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upon the information supplied to him by others, whilst a local 
observer can largely supplement and correct the observations of 
other men. 

I think that it adds greatly to the probability of my own views 
to hnd^hat tho localities of certain Rcptilia which were quoted by 
Gunther in his Reptiles of British India, and which appeared 
opposed in a very marked manner to tho conclusions at which I had 
arrived, have lately been shown by Ur. J or don* to be errone- 
ous. Amongst the most anomalous of these wore tho supposed oc- 
currence of an A ran th odaetyl us at Coonoor on the Nilgiris and some 
of tlio localitios given by Ur. G un tli er on the uuthonty of the 
Messrs. Sclilagintwoit, such for instance as tho occnrrenco of 
I'jVifx Joknii at a height of 0800 foot in Sikkim ! f This last assertion 
1 had notfjd in my copy of (r untlior’ s Reptiles as incredible be- 
fore 1 saw Ur. Jordon’s remarks, a circumstance I think worth 
mentioning as it shews that, probably from a different line of 
argument, both Ur. J o r d o n and I had arrived at the same con- 
clusion. 

It is impossible fdr ine here to ontor at full length into tho sub- 
ject of the geographical distribution of the Indian fauna, but the 
following short sketch will serve to show its outlines.]: 

1 divide Peninsular Iudia with Ceylon, from Biluclustan to a lino 
drawn to the itoth from the head of the Bay of Bengal, and in- 
cluding all south of tho Himalayas, but excluding the mountains 
themselves, into tho following principal divisions. The boundaries 
of al\ require mo*o exact determination. * 

1. The Punjab province, including, besidos the Punjab itself, 
Bind, the desert country east of tho Indus, Outch and, probably 
western R&jpoqtanu. The fauna, with a few exceptions, is of the 
desert, types. 

2. The Indian province proper. This includes all lndia§ east 
of Delhi and Kattliiawar as far as the Ihijmalial hills, and the whole 

# Proc. As. Soc. Brawl, 1870, pp. 77 and 79.° 

t Gtln t her Kept. Brit I ml in. p 335. c 

J I mentioned a lew of tho principal distinctions in a paper, read before the 
British Association at Exeter in 1869. Vide Rept. Bnt. Assn. 1863, p. 107. 

.§ I employ^ the word Iudia as moaning solely tho country of c the Hindus, 
from whom it derives its nitai©. All tho countries to the East of the Bay of 
Bengal differ to a most important extent climate, zoology, botany, and eth- 
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Peninsula south of the Ganges with the exception of the western 
coast, and probably a few scattered hills in Southern India. It also 
includes Northern Ceylon. It is thus subdivided roughly. 

a. Gangofic sub-province or Hindus ;* — extending south as 
far as the Norbuilda ; in its eastern portion comprising only the 
valloy of the Son and the Ganges valley as far oust li enures. 

b. Deccan sub-province , — from the Norbudila to the Krishna 
(Kistna), bounded on the west by a lino drawn parallel to the west 
coast a little oast of the main range of the Wostorn Ghats, and on 
the east by a line drawn nearly north and south a little east 
Nagpur. I comprise in this for the present Katthiawar, Guj or al- 
and Khandeish. 

c . Bengal sub-province ; — bounded by the last on the east and 
extending to the soutli at least as far as the Godavery, perhaps to 
the Krishna. I believe that the Gangetic valley east of Bonoros 
should be iucludod, but on this point, as on many others, I have no 
certain information. This sub-province contains a few well marked 
Malayan forms not mot with in the other two. 

d. Madras sub-province ; — all the peninsula south of the Krish- 
na and east of tho Nilgiris and other hill ranges forming the Wes- 
tern Ghats. The tops of such hill ranges as tho Shovroys, Kola- 
mullays, &c. appear, however, rather to belong to the Malabar 
province. This Madras sub-province also comprises Northern 
Ceylqp. 

3. The Eastern Bengal Province. This perhaps should be 
classed with the Indo-Chinese countries. Malay forms prevail. 

nolocry. European naturalists T know object to this definition of tho term, and 
prufer usu^the name in its old \ague hu«|So, anil Dr. G u u t, h o r appeals to the 
practice or centuries, (Zonl Keo for 18158, p. 118) But l am sure Hint when 
tho f<&nna of India is bettor known, all n.iturfcli&ts will see tho necessity of tuuug 
one word for the country, and of avoiding all risk of cun founding it with the very 
diffeient Indo-chiiieso and Malay piovinco, an J l)r G d n t h o r ' h argument is 
open to a very obviou^jrcply, viz that Zoologv n not the only branch of liutnan 
knowledge which has impipFud since modueval times and in which tho nooensi- 
ty for accnracv in delimtiou tiaa become apparent, and tha^ geographers will bo 
scarcely satisfied with the argument that some centuries ago all Eastern Asia 
was known as India, and thero^pre the old nomenclature Hhould bo retained. 
Besides if we must go buck three or four centuries for oui geogt aphical nomen- 
clature, we shall be obliged to include America as part of the “ Indies/’ and 
Brazil as part of the “ East Indies.” 

* Tho woA Hindustan ^commonly employedi by Europeans* as signifying 
the whole of India. By Waives of India it is used to designate the upper 
Gangetic plain only. 
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Calcutta is just on the edge of it, and may be rather placed inside 
it than outside ; Assam and Caehar beyond our limits belong to it* 

4. The Malabar province with Southern Ceylon. This, although 
far from throughly explored, has the richest and most interesting 
fauna of all. It comprises th<f Wostern Coast about ns far north 
as Bombay, and the range of hills which runs parallel to that coast 
from Cape Comorin probably as far as the river Taptoo. Its fauna 
is in part peculiar, but its affinities are distinctly Malayan, and 
this is the mortf interesting, buoauso it is divided from the Eastern 
Himalayas and Eastern Bengal, the noarost countrios in which 
Malay types aro prevalent, by the whole breadth of the Indian 
province with its semi-African fauna. 

I can only mention a (ow of the more marked Reptilia and 
Amphibia of each province. Some species range throughout, but 
they aro very few. The lists are vory imperfect for want of accu- 
rate information. 

Punjab province. Pangshura Smtfhii, Psammosaurus sc incus, 
Acanthodactylus Cantoris , Sphenocrphalus tndactylus , Eublephans 
macular iu» y E. fasciatus , UromasUx , Trapelus sp., Agama agihs , 
Chamaeleo ceylonicus , J foments diadema , Echis carmata . 

Indian province. Testudo elegant , Pangshura tectum, Cabrita (the 
genus), Pseudophiops Jirdoni , Euprepis tnlineatm , E. Beddomei, E. 
trivittatus, Eumeees Ilardteickn, Sttana, Charasia, Chamoeleo ceylonicus, 
Zamcnis brachyurus , Eryx Johnii, Daboia Russelln, Echis cangnata, 
Pyxtcephalus breviceps, Cacopns . 

Eastern Bengal province. Emys Hanultonii , Pangshura sylhe - 
tens is, Stmotes bicatenatus, Tragops prasinus* I am unable to say 
how far to the westward se^ral Indo-Chinese form^ such as 
Tachydromus and Pseudopus gracilis extend, but 1 beliove they may 
fairly be considered as part of the fauna of this province. If the 
base of the Himalayas be included, the number of Malay forms 
will be greafiy increased. * 

Malabar province. Ateuchosaurus travancoricus, Gymnodactylus, 
several species, Draco Dussumieri, Otooyptis, Lyriocephalus, Cerato- 
phora, Cophotts* Calotes nemoricola, ( 7 . Rouxit , C. nigrilabris, 

* These four genera are hitherto peculiar to CeylmL but like mafty other Cey- 
lon forma may very possibly be hereafter found isle hills of Malabar, which 
have as yet been only very imperfectly %*plosod, many parts of them being 
Singularly difficult of acxySB. •% 
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C. Elliotti, Salta , Liolepis guttata s (in India) ; the family of Uropel- 
tufa ; tile family of Cahmarida except Falconer ia, Thee b., 
(found also in Assam and the Malay countries hut with the excep- 
tion, quoted, not out of this province in India) ; Oligodon , Si mote* 
venustus and some other speciea; Ahlabes oluaccus, A. Jhmhtrti , 
Cynophis t Tropidocoecyx , Tray ops dispar ? Dipsas Fonfrni, Cercaspi s f 
Calophi8 nig reset ns, Trim ere* urns anamulhensis , 2\ stngatus , T, tngo- 
nocephalus , Peltopelor ) Hypnale, Ifylot ana malnbai tea and two or 
three other species, Ixalus , several species, Rhacophorus malabaricus ; 
Fpierwm and Can ha (in India proper) 

It is (jnito possible* that some of tlio species inentionod may 
extend into other districts ; a few corlmnly do, but 1 think not to 
a sufficient extent to prevent their biping fairly characteristic spe- 
cies. Thus Dahoia Russell u occurs in Pegu, but this is cpiito 
in accordance with somo other peculiarities in the fauna of tho 
Irawndy valley, especially in uppor Pegu and Ava, where many 
Indian animals are found which are unknown in tho intervening 
country of Arakan. 

The main objoct of the following notes is to givo accurate locali- 
ties for all the species named, and thus to contribute slightly to a 
knowledge of tho distribution of particular species. As tho collec- 
tion was made in the dry season, and in great measure during rapid 
marches, the snakes and ampliibia, which are chiefly soon in tho 
rains; are very poorly represented. My reason for mentioning somo 
very common and widely spread forms is, that I have found that 
Buch have frequently Moll marked limits within India itself, and it 
is very desirable to ascertain such boundaries, which can only bo 
done by each collector giving tho precise district in wliich he found 
specimens. * 

REPTJL/A. 

Chelonia. 

1. Karrs [Pakoshtuia] tectum, Bell., vpr. intermedia. PL XIV. 

This form is nearly or quite as high in the dorsal ridge as P. tec- 
tum from Bengal. The ridge appears merely as a blunt keePxm 
the two first vertebral shields, ,but rises into a strong nodose promi- 
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nonce on the third. The feet aro much Hatter, and the toes longer 
and more broadly webbed than in P. tectum f and the form of the 
vertebral plates differs from the typo. In coloration and in many 
other characters, it closely approaches Gunther’s description of 
P. tentoria> but it is more tutnic£and the vortebral plates have a 
dilferent form. 

Platen. Nuchal plate short, trapezohedrul, broader behind tlian 
in front. First vertebral subquadrungulur, very little broader in 
front than it is behind, the anterior margin convex, posterior slight- 
ly concave, lateral margins sinuate. Second vertebral almost hexa- 
gonal, tho breadth exceeding the length slightly, the posterior 
margin straight, thus differing from both typical tectum and lentona 
in which it is convex. Thiigjl vertebral longer than broad, penta- 
gonal, pointed behind, the anterior margin nearly straight and 
equal in length to either of tho front lateral mat gins, or slightly 
exceeding them. Fourth diamond shape, rather attenuate in front 
-and lonnded or subtruncate behind ; fifth twice as broad as the 
anterior margins of tho two caudals. Caudal s rather broader be- 
hind than in front, in breadth at their posterior margin about equal 
to their length, they aro vory little smaller than the nearest mar- 
.ginals, and aro separated from each other by a very slight notch. 
Posterior margin of upper shell very slightly serrated. Sternum flat, 
'slightly bent, upwards m front, keeled at the sides ; width between the 
inguinal incisions loss than half tho length. Suture betwoen the 
gular plates shorter than that between the postgulars. Pectorals 
longer than the postgulars and not much shorter than the iJbdominols 
and prooanols. Suture betwoen tho aiiols longer than their posterior 
margins, which moot at an obtuse angle. Jaws finely denticulated, 
4he upper not emargmute in front. Tail short, shorter than the 
head. Feet broadly webbed, very flat, front of fore leg down to 
the base of the first too, and hinder part of land leg nearly covered 
hy broad horny scales, hind margin of fore f jut also covered with 
large scales ; claws of moderate size. « 

Coloration. Carapace above brown, anterior and lateral margins 
of plates a little paler. Sternal plates black, anterior and lateral mar- 
gins, but not the posterior ones, yellow. Limbs and head dull olive, 
paler below, the first unspotted, in this differing conspicuously from 
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Bengal specimens of P. tectum , in which they are jotted With yel- 
low. There is a ferruginous spot behind each eye, and three others, 
less well marked, in a convex line on the occiput. * 

I obtained three specimens of this form, the following are the- 


measurements of their carapaces 
Length. 

id inches. 
Breadth. 

Height. 


4 

3.2 

2. 

2, 

3 5 

<2 7 

1.75 

3, 

3 6 

2 7 

1.8 


Loc . All the specimens were procured at Ohnppa and Korba in 
Bilibpur, on the Rasdo river, a tributary of tlio upper Mahanaddi 
which it joins above Sambhalpiir. I hml named the Patyshura 
above described, and intended publishing it. as a separate species, 
when Bomo specimens from the Jumna river near Agra sent by 
Mr. Carlleyle to tho Indian Museum wore shewn to me 
by Dr. Anderson. These agreed remarkably with my spe- 
cimens in tho coloration of tho head and limbs, whilst tho vertebral 
plates shewed an intermediate form between the Bil&spiir and Ben- 
gal tortoisos. This induced me to re-examine tho fino series of spe- 
cimens of P. tectum in the Indian Museum, and I found that al- 
though none have vertebral plates of the same form as tho Bilaspur 
specimens, there is considerable variation, and the changes due to 
age are much greater than I had at first supposed, or than previous 
describors seem to have been aware of, und that ft certain amount 
of change takes place in tho sternal plates al&o. Under these cir- 
cumstances, I doubt if tho coloration of the head and limbs alone 
can be considered sufficiently important <harncters to justify speci- 
fic distint tion. In P tectum from Bengal the head appears always 
to be black in the centre above and red or yellow at the sides, and 
the limbs to bo spotted with yellow. 

In young animals from Bengal and frequently in iargor speci- 
mens up to about 4 inches in length, the first vertebral is pentagonal 
with straight sides, and iftuch narrower behind than in front. But 
in old shells I find that the # sides become curved as in the Agra and 
BilSspiir examples, and that the difference between tho breadth in 
front and 4>ehind diminishoe. The second vertebral increases 'rin 
breadth with ago, and although it has never in Calcutta carapaces 
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bo broad a straffht hinder margin as in the specimens from central 
India, tho extent to which it is trunc ated behind in yotmg animals 
varrios. In the third vertobral a great change also takes place With 
age, while the fourth in old shells loses its diamond shape and as- 
sumos tke outline of a flask. In the sternum, the pectoral shields 
become shortor in oldor specimens, in proportion to the postgulars 
and abdominals, and the angular ridge on each side of the sternum 
is blunter, while the extont of black on the sternal plates is rather 
greater. 

It is very dear that tlieso variations tend in a great measure to 
obliterate the distinction between P. t return and P . tentoria ; the on- 
ly remaining difference dicing tho moro tumid form of the first 
named species, But I doubt if this be a more valid character than 
tho form of the plates. In two Calcutta specimens in the Indian 
Museum, I find the measurements to be in inches. 



1 . 

2. 

Length, 


3.7 

Tlroadth, . 

2.7 

2.5 

Height, 


1.8 


Indeed, judging from Gunther's figures and description, I 
should ratlior have suspected my specimens from the IT and o to bo 
a variety of P. fettfona than of P. tectum . It is never quite safe 
to (Hindu do that a species i* nut distinct without comparison of spe- 
cimens, but I cannot hoi]) thinking it highly probable thut P. ten- 
tor ia must be considered a variety of P. tectum . P. Jiaviv enter 
has botro&grounds to distinction, and P. Smith ti is clearty a well 
marked Species. 

I may hero remark that if tho assignment by Ora y* and 
Gunthorf of figs. 3, 4 and 5 on the plate of Emy* tectum in 
Hardwicko’s Illustrations of Indian Zoology to P. tentoria bo 
correct, the species must fall at onco, for those figures are most un- 
misiakeably taken from old specimens of P. tectum, and the differ- 
ences of coloration pointed out by G r a y are of no importance. ~ 
They may be in part seasonal, at any >ate tho brightly coloured 
small specimens with an orange stripe down the centre of the ante- 

/* ‘ * Cat. Shield Reptiles, p. 37. * 

t Reptiles of Britwhglndm, p. 34. 
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rwfr vertebrate, are of the same species as those in which the stripe 
is wanting, Bat the species P, itniori* was originally founded bjr 
CF x ft y oh a specimen teought by Col. Sykes from West^pi 
Itodia, and there may possibly be a difference, though I cannot tell 
what it is. * • * * 

2. JjJmyda vittata ? Peters. 

* ' * A single specimen of Emyda , obtained in a tributary o& the M4- 
hfcnaddi, differs from E granosa in several minor characters. The 
outline of the vertebral plates is far more indistinct, oven after tlio 
specimen has been in spirits for some months, and thoir surface 
ha* no tra< o of the fino granulation seen iu granosa* The cara- 
pace appeal's also to be low or, and much longer in proportion to 
the breadth, and the coloration is diifoiont, there being a total ab- 
bonce of yellow spots on tho bade and bead. The following de- 
scription of tho colours was taken from the animal when alive. 

Bac k of the shell dark olive with a few indistinct dusky marks, 
only < onspicuous u hen the surface was wet : beneath pole salmon 
colour Head and noik olive above, wilh a slight rufous tinge* a 
dark line running ba< kwards and a little downwards from the hin- 
der coiner of the eye, a second above and a third below, also com- 
mencing from tho orbit, ull somewhat wavod, some black irregular 
spots on the back of the no< k between the innermost linos. Lips 
bright pink, loner pait of head bright salmon colour. The length 
of the carapace is 4 7 iu , breadth 3*9", height 1*5". In spirit the 
dimensions have decreased. 

Unfortunately the 'volume of' the Monalhsberichte Berlin Akad., 
containing P o t e i s ’ s description of Emyda uttata^ does not 
exist in either of the Calcutta libraries, the Society's and that of 
the Geological Suruy Gunther’s description in Bept. 
Brit. Tnd. is scarcely sufficient for identification. He merely says 
4i This species has been characterized by the black streaks and spots 
on the head and neck, and is baid to have been br#ught from Goa.** 

■The specimen of Emyda obtained was found under the sand in a 
melon plantation in the dry part of a river bed. I found tlie 
tracks upon the sand, and followod them till they disappeared, and 
at that spot* tho tortoise was concealed two or three iufches below 
* * • 44 
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tli© surface. Running water of some depth was within a few feet, 
hut the animal had not entered it, aud had, during the night, 
come for at least a quarter of a mile along the sand from another 
hiding place beneath some grass, without once entering the water. 
The people of the eouutry are c}uite aware of this habit, and when 
I pointed out the tracks to a fisherman, he said at once that the 
tortoise would be found in the sand by following them. It is evi- 
dent, therefore, that G u n t li e r *s statement, that Emyda is tho- 
roughly aquatic, requires modification. I have often seen tracks 
on the sand of streams before, but always supposed them to bo 
mado by Emj/a or Its allies. The time of year was the middle of 
March at the commoncqpient of the hot season. 

Zoe. Soo river, a tributary of the MaMnuddi in Uuiptir. 

3. Tn ion yx Gangeticuts, Guy. var. 

I obtained three specimens in Bilaspur, all of small or moderate 
Size : they differ from Calcutta specimens in coloration, but not to 
any important extent in form : the carapace is perhaps a little 
broader, in proportion to the length, but the difference is very. tri- 
fling ; both have tho swelling on the anterior dorsal portion of the 
^arapace, and precisely similar ornamentation. In the younger 
specimens, the antorior dorsal bone is separated by an unossified 
space from the first costals, but in an older specimen thoy are per- 
fectly united. 

The hugest specimen exceeded a foot in length when alive, the 
carapace now measures 8*5 inches in length by 8 in breadth. The 
second measured 7 inches by 6 when living, the carapace in the 
dried specimen being 4 inches by 3*25. The small specimen pre- 
served in spirits measures 3*9 by 3*5. 

All were rather pale olive in colour above, on the shell well 
as on the head and limbs. In the smallest specimen there were 2 
pairs of very indistinct ocelli on the carapace. The back of the 
head and neck Shewed black veinings 6 Noither head nor limbs 
were spotted nor presented any pale markings, the lower parts were 
flesh coloured, lips yellow. There were in the smallest specimen 
about 15 very irregular rows of granules on each side of the shell, 
and some scattered isolated granular tubercles on the hinder por* 
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tion* On the intermediate specimen, the granules were fewer in 
number and on the largest they were obsolote. 

Loc . With Pangshm a tectum var. intermedia in the Ilasdo river, 
a tributary of the M&h&naddi. 

Saukia* 

4. Cabkita LEscnEXArLTii (AI. E<1.) 

D u m. et Bib Erp. Gon V, p. 202, ner G i a y, nrc Gunther. 

There has evidently boen some confusion about this species. I 
have not access to the original description by Milne Ed w ar d s, 
but the oxccllent detailed account of tlio characters in Dumeril 
and B i b r o n is tukon fi ora authenticated, specimons^of Milne 
E cl w ard s’ species and I believe from the type. I)r. 0 unther 
had no specimen to examine, and appears to have accepted Gray’s 
opinion of the identity of liis Cahrita brunnea with Dumeril and 
Bibrou’s Caloeau/ a Lesihcnauliu. 

All writers appoar to havo overlooked tho fact, that Calrifa brun- 
nea is a different lizard from Luwrta l^chenault n , as Will Mb soen 
by ^le following comparison of tho characters taken from Gray’s 
description in one < aso, and Dumeril and B i b r o n ’s in the other. 

Cahrita brunnea , Gray, Ann. Calosaura Leschenaulln , Bum, 
and Mag. Nat. IList. 1 838, 8er. 1, and B i b., 1839, loc. cit. 

Yol. 1, p. 282. 

Nostrils in a horizontal suture La narino . est situef* positivo- 
betweon two small nasal shields ment & roxtremit^ du canthus 
having a sinollor one behind rod/ ah* outre deux plaques qui 
them. (In Cat. Liz Brit. Mus. s'articulont avoc la rostrale. Les 
p.43 Nostrils on tho miu/le deux plaques naso-rostralos...ont 
ridge between a supeiior and derri ere elles unc pairo do petitos 
inferior nasal plate with a small plaquos qui sont les analogues 
hinder nasul. G nnthor des naso-fr6nalos des Lezards. 
gives the same description with 
only trifling verbal alterations.) * 

Cahrita brunnea was described by Gray from a specimen of 
unknown locality in the collection of Mr. Thomas Bell. Lacerta 
LeechenauUn was founded on hoards sent from the Coast .of 

Coromandel by M. Leschenault. 

* . • 
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There are, I may add, one or two miuor discrepancies in the de- 
scriptions of the French and English authors which, although unim- 
portant by themselves, tend to support the view here taken of their 
having had different specios before thorn. D u m et B i b. describe 
Ae 6 rows of ventral plates tluis; “ aux deux sonos medianos et 
aux deux inarginales elles pr&*cntunt meins do largeur qu f aux 
doux autros.” In the original description of Cabnta brunnm , 
Gray says “ Ventral shields ti-rowod, central ones narrowed on 
©noh si do” and in Out. Liz. Brit. Mus. “ Ventral bliields 6-rowed, 
tho middle row on each sitlo largest.” Both I) u m e r i 1 and 
B i b r o n had examined Mr. Boll’s collection, but I can find no 
reference in*thoii work to Cabnta brannea. 

In those points of difference, the specimens procured by mo in 
Central India, coincide with tho description of Calottawa Lewh&iaul- 
tn } and differ from Gray’s species. The only differences which 
I can observe between my specimens and the description by Dume- 
r i 1 and B i b r o n are, that in tho luttor one largo prmanal shield is 
stated £o bo surrounded by small scales, whereas in Central Iudian 
specimens, there are two onlarged pnuanal plates one before #ie 
other, the posterior being tho largest, ami whereas in the type in 
Paris tho temporal regions aro said to have three small quadrilate- 
ral plates against the upper border, in my specimens there is one 
long plate above the small scales covering the temples. The latter 
character is certainly of no consoquonco, and the amount to which 
tho anterior pneanal plate is onlarged varies in dillejont indivi- 
duals • I unhesitatingly refer the lizards collected by myself to 
Calo^anra LeschenaulUi^ 

The question then arises, what is the locality of Cahrita brunnm, f 
and is it congonerio with Calmanra Lvschemultn ? G r a y in the 
Catalogue of Lizards in the British Museum, 1845, p. 43, certainly 
gives India as the locality for the specimens in B el 1 7 s collection, 
but unfortunately British Museum Catalogues are fallible on tho 
score of localities, “and in 1838 it was not known whence Mr. B ell ’s 
specimens were obtained. < 

Mr. B 1 y t h in his notes to Dr. J erdoa’s Catalogue, J, A. 
S* B. xxii, p. 476, stated that the Museum of the Asiatic Society 
had at that time, 1853, examples. of what he took to be Caiotaurq^ 
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Leschenaultii from Pind Dadun Khan in the Punjab Salt Range, and 
formerly possessed the same from Afghanistan. None of these spe- 
cimens could Jbe found, when Mr. Theobald made h Catalogue of 
the Society's Reptiles in 1865 (J. A. S. IX., 1869, Pt. IT). They 
may very possibly have been in* bad condition from inadequate 
preservation in the first instance, and have fallen to pieces. If so, 
it may have been difficult to identify them, and as Pr. J e r d o n 
has recently described a very similar lizard, Pacudophiop* Theobald* 
from the Punjab, and as the distinction between Op h tops 
Pseudopkwps and Cdbrtta would be very difficult# to determine 
in specimens in bad condition, it is not impossible that the Pind 
Dadun Klyui specimens may have been a Pwudvphwps or some 
other lizard. 

In his Catalogue of the Reptiles inhabiting Peninsula of 
India, 1. c., l)r. Jordon describes Cahmura Lenchenaultii from 
specimens obtained in tho £aleni and Ooimbatoor districts, but he 
does not mention the form of tho nasal plates. Major IX e d do m o has, 
however, 'since procured tho same lizard in tho same loc alities, and, 
dH my writing to inquiio, ho has kindly examined his specimens, 
and ?io informs me that the nostril is between two swollen plates 
followed by a small post-na^gl. I think thero can bo but littlo 
doubt, therefore, that this is Gray's Cabrita brunnea. 

It will be seen from my remarks on tho next species, that the 
characters of the nasal plates aro eminently variable amongst these 
lizards, which appear to be otherwise closely allied, and I theiofore 
see no reason for considering Calonaura and Cahita distinct genera. 
The generic character will, however, requira^znodification, but to this 
I will recur after my notes on C. Jerdom. 

The few individuals of Cabrita Leschenaultii which I obtained 
were lbund in thin forest. It is a quick active lizard, but less So 
than AcantliodactyluHy and its habitat accounts both for its being 
less agile, since it can more easily elude its enemies by hiding, 
and for its very different coloration. The length is 6 inches, of which 
tho tail is nearly 4. • • 

The following description of the coloration is taken from a fresh 
specimen* Hgad above dusky, centre of the back brown, bordered 

* # Proc. As. Soc. Beng. March, 1870, p. 71* 

• • 
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with black against a white line which rune from behind the eye- 
brows to the tail, below this on the sides is a band of brown, finely 
mottled with black, then another white line loss distinct than the 
first, running from the tipper labials through the tympanum and 
just above the shoulder to tlio tlfigh. Bolow this from the thigh 
to the shoulder is an ajipla green band broken by black mottling, 
especially abovo in front. Soiuo black spots and occasionally mot- 
tling occur on both upper and lowor labials. Lower parts pure 
%hito. Limbs above brown finely mottled with black. 

A female k^led in April contains 6 eggs, each about inch 
long. The femoral pores vary in number from 13 to 15, and the 
transverse rows of ventral shields from 24 to 27 in thj specimens 
before me. On such slender evidenco, nothing certain can be stated 
as to the connection between tho number of the latter and sex, but 
in 2 females the ventral shields are in 27 transverse rows, whilst 
a male has 24. 

loc. S. E. Ber&r and Ch&nda, not common. A single specimen 
was also obtained in Udipur between Chhatisgarh and Ohota N6g- 
pur. 

5. Oauiuta Jkkdoni, B c d d o m e, 

Madras Monthly Journal of Medical Srienaa, January, 1870, p 84. 

Major B e d d o m o obtained only a single specimen of this 
interesting form. I have been more fortunate, having found a small 
lizard abundant in several localities, which I have no doubt is that 
described, but which has tho nasal shields different from * those in 
C. Lesenenauliii. In my specimens the nostril is between three 
shiolds, one prro- and two post-nasals, tho preonasal large, articu- 
lating with the rostral, the opposite nasal and the pnefrontal, one 
shield behind and below the nostril which joins the fir^ labial, 
and tho anterior loreal, and one behind on tho canthus roatralis 
which touches the anterior loreal and the prsefrontal. In every 
other detail, my specimens agree with Major Beddome’s de- 
scription.* * 

* Since writing tlie above, I liave heard f-ofti Major Beddome, to whom 
1 Bent a specimen, that it agrees exactly with his type. Major Beddome 
also informs me that he proposes to make this species the type of & new genua 
Cab ritopsis on account of the differences in the nasal plates. * I prefer keeping 
C. JerrfoHi in Cabrita, as the distinctions scarcely appear sufficient to re<pi\re 
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The characters of the nasal plates are the same or very nearly 
the same as in the genus 1 Eremiao. But in that form there is a 
distinct collar of large scales beneath the throat, and this only 
represented t>y a small fold before each shoulder in Catoita. 

In some individuals of C. Jerddht, the suturos between the post- 
occipital plates appoar to be obsolete as in Major Boddomo’s 
specimen. In others, however, porliups of less mature age, the sutures 
can bo distinctly traced between the two pairs of raisod lines. In 
some specimens the suture between the occipital plates is obsolete/ 
The central post-occipital is much broader than ui Calomuni Lesohcn- 
t wit tt , being very little narrower than the lateral plates beside it. 
Femoral pores 11 to H, ventral shields in about 20 to 21 t?an$- 
verse rows. Specimens from the eastward, from Chliatisgarh and 
the states west of Cliota-Nugpur, aro darker and less rufous, with 
more black spots along tlio sulos of the back, on tlS flanks, and on 
the chin than thoso from tho neighbourhood of Ch&ncla, and tho 
former are rather larger in sizo. Tho averago length differs not 
more than half an inch, being about 4.J to 5 inches, of which tho 
.fci 1 is 3 it, measured from tho anus. 

Zoo. Abundant on a range of rocky hills in 8. E. Bordr, just 
west of tho Varda river near Chanda. Found moro sparingly in 
parts of Ch6nda, Blinndara and Buipur ; common in the s&l forests of 
eastern Bilaspur, Udipur anclJashpdr and probably inChota-Nfigpur. 

Tho following is the character of tho genus Cabt ita as amended 
to comprise the additional species, and tho synonomy of tho forms 
included. 

Cabrita, Gray. 

Ann. and Mug Nat. Hist. 1838, Ser I, Vol. I, p. 282. 

Bjn Caloiaura D am, et B ) b , Eip Gfrj. V, p. 261. 

Nasal shields swollen, variable in number and distribution. No 
collar, a fold before each shoulder. Eyelids present, lower eyelid 
- with a large transparent disk. Dorsal scales similar to lateral, all 
sharply keeled and arranged in oblique rows. Ventral scales 
4-sided, smooth, longitudinally arrange^. Femoral pores. Toes 6-5, 
keeled beneath. Coloration brown, not grey. 

generic separation, and the three species 0. Ijenchenaultii K C. brunnea 4 and 
Q, Jerdom together form a well marked and natural genua. 
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1. Cabrita brunnea, Gray, A. and M. N. H., I, p. 282. 

C. Leschtnaultli, G t a y, Oat. Kept. Bnfc Mas. 1845, p. 48. — Giiutbor, 
Kept. Brit. Ind. p. 71. 

Caloaaura beschenaultU, J or d on, J. A, S. B. XXII, p. 476,- -Proc As. Soo. 
1870, p. 72. 

Log . Oavery valley in the Coimbatoor and Salem districts, ( J e r- 
d o n, Boddome). 

2. C. lesrhenaultiiy (M. Ed.) 

Laccrta LcschcnauHvi, M. Ed , Ann. Sci Nat. XVI, pp 80, 86, pi. VI. fig 0. 

Calosaura Leschenaultu, D u m. ct B i b , Erp Gen V, p 261. 

I^. Coromandel, (Lesi honault), S. E. Berai , Cluinda and country 
betwoen Bil&spur and Cliota-N6gpur, (W. T. B.). 

3. C. Jerdoni , Bed d. 

Mad. Monthly Jour. Med Sci , Jnnunry, 1870, p 34. 

Loo. Cavory valley (B e d d o in 5.) S. E. Berir, Chanda and 
throughout tho southern Central Provinces ; Uhota-Nagpiir, (W. 
T. B.). 

* * 

Tho next lizard is a very interesting novelty, being an addition- 
al form of the nakod-e;vod lizards ( Ophopa) of which one species 
was described by Mr. B 1 y t h in the Journal of tho Society for 
1853, Vol. x*ii, p. 653, and two others have been recently named 
by Dr. Jordon (Proe. As. Soc. Beng., March, 1870, p. 71).* 
These Indian forms have been separated by Dr. J emloii from 
true Ophiop s as a new gonus Psrudophiop* , on account of differences 
in the characters of the nasal and post-nasal shields. In Ophiopa 
proper, the nasal* is between an upper and a lower nasal shield, 
with 2 post-nasals (D u m. et Bib.) or 3, according to G r a y 
and Gunther. In Paeudophwpa, the nostril is in the hinder part 
of a nnsal shield, which is followed by two post-nasals. In the 
new form, the nostril is on the ridge of the snout between an $ip/ 
per and lower plafo as in Opkiapa, but with one small post-nasal 
which lies between the posterior marg^is of the two nasal shields, 

* Dr. Jerdon 1. o. mentions having obtained near Sattgor another species 
or this group. 1 Can it be that now described ? * 
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and is only just separated from the nostril. In other specimens or 
in allied species, the nostril may very possibly be found to be at the 
point of junction of the three plates. 

After the details already given in the case of Ca b r it a } I doubt 
much if these characters of the nasal shields are of generic import- 
ance. Thoy appear to me to be at tho most sectional or sub- 
generic charactors. They are oasily recognised, however, and are 
thoreforo convenient for classification. I am myself inclined to 
consider Pseudophwps as a sab-gonus of Ophiops , and tho prosont 
form as an additional sub-gouus. If, however, Pseudophiops have 
generic rank, the present may also bo considered a distinct genus* 

Gymxops subg. nov. Ophwpt*. 

Xaiis viter dm seuta in ft at a , uno Huptn ton, altero wife nor i, posita i 
sruto tertio jmtenon ad nai cm fne attmgenle . Palpebu# nulla. 

(]. Opliiops [Gymnops] Microlepis, sp. nov. 1*1. xv, Figs. 1-5. 

0. scat is cm Luilihus subplanis , hand ruga / is, prcefronlali unico } post- 
fr out ahbus sufut ci sold disjunct is , scufo nullo inter vtnienie, occipitalibus 
parvis, quarturn partem post 'w ciptlal turn suha qaantibus, submeutalibus 
utrwupie 6 vel 7 ; squami* dorsahbm minufis , eat inatis ; prccanali uno 
magno , altero vix minor t ante cum ; caitdd Hun gat a, aniice suhquadratd y 
postice rotundatd, atlenuald , cm pormn lomjitudmc mag is quam duplo 
excedente ; dor so medio gnseo, ventie albtdo , late n bus maculatis, lined 
alhidd utrinqueab supcrcilns ad lumbum dccuncntc, mac aim fuse is supra 
etnrfra marginata , aha wferiori infia oculum otienle , vix post humerum 
distingucnda i Jasciatis. 

Head of moderate length, muz/do depressed, rounded. Rostral 
shield largo, running back below the nostril so that the lower 
nasal shield rests partly on tho rostral, partly on the first labial. 
All tho three nasal shields swollen, the two upper nasals meeting 
with a short suture behind tho rostral. Post nasal small, on the 
canthus rostralis, semi elliptic, the rounded margin directed forwards 
and only just separated from tho nostril ; this shield is separated 
from the upper labials by the lower nasal, and abuts behind part* 
ly against the prrofrontal, partly against tho anterior loroal. Pno- 
frontal hexagonal, single, concave in tho centre. Postfrontal# each 
about equaf in size to the prtefrontal mooting in a rather long sU- 
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ture, without any intermediate shield. Vertical elongate with a 
longitudinal groove in the middle for the anterior half of its length, 
sides concave, posterior margin forming a salient angle. The two 
large supra -orbitals have a row of granules on their exterior mar- 
gins, a small shield in front and c one or two behind them. Occipi- 
tals small, each little more than a quarter the size of a postoccipital. 
Postoccipitals irregularly pentagonal with small shields between 
them, hinder edges straight, rather oblique. 

Loreals two, the upper parts of both bent over to form the can- 
thus r os trails, the anterior about half the size of the posterior, tho 
latter in the specimen broken up below on each side into small 
shields. Temples oovorod with small inflated subcarinato scales 
with 3 or 4 small shields along tho uppor margin. Ear oponing 
much higher than broad, ono enlarged scale in front of the upper 
portion. Upper labials about 8, tho 5th from the front much en- 
larged and below the orbit, lower labials 7 or 8. Mental shiold 
large, chin shields in 6* (? 7) pairs tho first two (3) pail's meeting. 

The fore leg laid back extends to tho thigh, laid forward it roach- 
es to the eud of the snout, tho hind toe comes just beyond the oar. 
The first three toes on the foro foot are graduated, the 4th is very 
little longer than tho 3rd, tho 5th about equal in length to the 
2nd. All the toes are keeled^ and denticulate beneath, but not 
at the sides. In tho hind foot, tho first four toes incroaso rogularly 
in lerigth, tho 5th is about as long as the 3rd. 

There is a well marked fold in front of each shoulder, not verti- 
cal, but inclined obliquely upwards and backwards, with very sigall 
scales behind* it and in front of the shoulder. There is no collar 
beneath tfae throat. Scales of the belly rhomboidal, in six rows, 
the four centre rows about equal in size, the lateral ones rather 
smaller, Dorsal scales strongly keeled, vory small, much smaller 
Ijh&n in Cabrita Lwchenaultii, and not oblique as in that species, ar- 
ranged in transverse rows ; there being about 50 in each row. 
Scales of the ta^ much larger than those Of the back, all strongly 
keeled. Two large plates in front of the 'tonus, one before the other! 
the hinder being the largest. Femoral pores 14 on each side. 

* In the only specimen obtained there are six chin shields on one side, seven 
on the othor- * 
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Tail rather more than twice the length of the head and hod/, 


measured from the nose to the anus. 

The dimensions of tho specimen obtainod are : 

# m. 

Whole length, •. 7.2 

Length of head from end of nose to hinder margin 

of postocoipitals, 0.65 

,, from end of nose to ear, 0 55 

Breadth of head at superciliary ridge, 0.25 

Length of hoad and body from noso to anus, .... 2.1 

do. of tail from anus, 5.1 

do. of fore leg and foot to point of linger, .... 0.9 

do. of longest finger, 0.3 

do. of hind log and foot, 1.5 

do. of longest toe, t 0.55 


In colour, the head above and tho middle of the back are grey, 
marked towards tho sides witli dusky brown, ospouially on tho 
margin of two narrow white linos, one running backwards from 
tho hinder part of each superciliary ridgo to tho insertion of the tail, 
where it becomos lost in a broader pale reddish band. Theso bands 
a little way down tlio tail unito above and all the upper part of tho 
tail becomes reddish. The sides of tho head, body and tail are 
spotted with dusky, tho spots on tho head and body being fewer 
below, and another white lino loss well marked than tho upper ono 
runs from below the oyo just above tho shoulder, becoming much 
less'distinct behind ; below this, in life, there at-o on tho sides a 
few green spots mixed with dusky specks which fade in spirit. 
Lower parts white. 

Log, But a solitary specimen of this curious Lizard was found 
at Korba in Bil&spur, the eastern part of the Chhatisgorh divi- 
sion, Central Provinces. 

Ophiops microlepis may bo distinguished from 0 . Jerdoni by the 
differences in the nfeal plates, by the head shield* being flat and 
not ribbed, by the posfc-frontals having intermediate shield, by 
the smaller occipitals, and by the narrow shields between the post- 
oceipitals, whereas in O. Jerdoni , the intermediate plate is half the 
breadth of a post-oocipitab 
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Other differences are the much (smaller scales, the more numer- 
ous chin shields, the proportionally longer limbs and much longer 
tail, and the more numerous fomoral pores. In 0. Jerdoni , the length 
from the nose to the anus is 1.65 inch, of the tail 'from the anus 
2 A In 0. mcroleph , as before* the hoad aftl body measure 2.1, 
tail 5.1 inches. 

Of the two now spocies of Fscndopkiops, doscribed by I)r. J e r- 
d o n, only a few characters have been given, but these shew other 
differences from 0 . microlepis } besides those of the nasal plates, 
which aro similar, it may be presumed, to thoso of 0. Jtrdmi. Tn 
Fseudophiops T/mbaldi there is a shield intercalated between the 
posterior frontals, and the proportions of body to tail are 5 to 7. 
F . Beddomei has two antorior frontals, and the head still shorter 
and more triangular than in Jcrdoni , The reverse of the latter is 
the case in the presont specios. 

7. Euprepes innotatus, B p. nov. PL. xvi, Fig. 9. 

Ji\ parvus, Jir/ura eoloreque E. macularii similis, darso olkacro, la- 
teribm purpurascenti-biunneis, venire flavo, (vcl alho ? ) 1 linen albv scent i 
utrinque uuprrcihari pobfice ct ant ice product d, alia inferior i brevwri 
ah aurv ad humor urn decur rente ; palpcbtd infer io 1 1 medid tramluccnfe, 
line is imp/esHis hand notatd ; squamu in 32 scnchus longitudinal thus, 
dorsalibus qumque carinahs . 

I a m indebted to Dr. Anderson for calling my attention to 
this species, which I had overlooked amongst several specimens of 
±'i macular ins, B 1 y t h. I have unfortunately but a single example, 
it differs, however, so much from the two Indian Euprepes y with 
transparent lower eyelids, previously described, viz. } E. trilinealus , 
Gray and E. Beddomei } Jordan, that I see no resource but to 
consider it new. 

j ttesc, A pair of small supranasal shields ; the single preefrontal 
touches the rostral, but is just separated from the vertical by the 
posbfrontals.* Ppening of the ear not very%mall, with two or three 
minute denticles in front. Lower eyelid with a transparent disk. 
Scales in 32 longitudinal r serios and in 32 transverse rows between 
the axils : dorsal scales with 5 (here and there with 4 or even 3) 

' * This is tot a character of much importance, and I find it vkries much, is 
other species, in different individuals. 
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well marked equidistant keels. Prroanal scales not enlarged, eub- 
caudals broader beliind but not near the anus. 

Colqur olivaceous above, sides purplish brown, under parts yel- 
low when alive with a rod band from the thigh to tko shoulder ; 
these colours disappear in spirits* and are doubtless only seasonal. 
A few black spots on the back and upper parts of the tail. A whi- 
tish line on each side from the*nostril along the superciliary ridge 
and extending about half way down the back, anothor, vory ill 
marked, from the tympanum to the shouldor, a few hue white spots 
are* scattered over the sides of the neck. 

In the only specimen procured the tail is imperfect. Tho body 
measures 2.25 inthos from tho nose to the aims, fore limb to end 
of toes 0.7, hind limb 0.9, 4th toe of hind foot 0.3, 3rd of do. 0.22 
inch. 

This species is distinguished from F. trih mains by having fivo 
(sometimes four) instead of six or seven keels on tho dorsal scales, 
and by the very did or out coloration without any trace of tho cen- 
tral dorsal lino. Tho same characters apparently separate it from 
F. U/’ddomn\ J o r d o n, True. A. S. 11. , 1870, p. 70, tho scalos of 
which, however, are not described, but tho coloration is even more 
diverse than that of E. tnliniatus. From all other Indian forms 
the present is well distinguished by its transparent lower eyelid, 

Loc Pom Ganga \ alloy, 8. E. Burar. 

It is well worthy of note that (ho species of Fuprepm with a trans- 
parent lower eyelid appeal 1 restricted in South-Eastern Asia to what 
Phare called tho Indian province proper. None are known from 
Malabar, Eastern Bengal or the Indo-Chinese countries (except - 
one species of a very peculiar type from Borneo), nor even from 
tho Bengal sub-division of the Indian province. One species, F. 
Petersit , S t e i n d., has been found in Thibet. This is precisely wfiat 
might have been expected, tho form being principally African. 

8. ErrBEFEs [TAjqtja] cabinatvs, (8 c h n o i d e r). 

Fuprepes ruj escens , (£? haw). Gunther Kept. Brit. India, 
p. 79. E* Seba, D u m. ot B i b r. Erpet Gen. Y. p. 692. Tiliyua 
ntfrsams, Gray, Cat. Liz. Brit Mus. p. 109. Euprepes carinatn ■$, 
(Sehneid.), Peters, Monathsberichte BorL Akad. '1864, p. 50, 
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All my specimens from Ch&nda, Kuiptir and Chota-Nd^prtr differ 
so much from Gunther, * s description, that until I had an op- 
portunity of comparing them, I supposed them to be either & varie- 
ty of Tihqua trivittata , Gray, or else a new species * The most 
markod peculiarity of all tho specimens I havo eolleetod is the exis- 
tence of five kools on tho dorsal and lateral scales instoad of three, 
the usual number in E. cat inti t us. ''•Occasionally the two outer keels 
ftro moro or loss obsolete on part of tho back and sides, but in most 
specimens thoro are five woll marked keols throughout. Specimens 
from Bengal and tho countries to the eastward have only three 
keels in general, but careful examination usually shows the pro- 
sonco of the two others more or loss imperfectly developed on a few 
scales, usually on those of tho loins. 

D u m o r i 1 and II i b r o n notice this, but they are in error 
in supposing, p. 694, that the young has “ sometimes seven but 
moro frequently fivo kools ,* 9 and thoy liavo evidently confoundod 
E. macular ms, Blyth or else E. multi car inat us , Kuhl, with tho 
young of E. carinatus , as did also Cantor, (vide Theo b. Cat. 
Kept. p. 24, J. A. S. B., Part II, 1868). I obtained several young 
specimens which I take to bolong to the latter, of various sizes up 
to about 5 inches in length. All have throo keels only.* 

I cannot attach much importance to tho form of the anterior head 
shields. In some specimens tho pro) frontal touches the vertical, in 
others it is widely separated. 

In oolomtion, specimens of Eaprepcs carinatus from localities as 
distant 1 from oach other as S. E. Borar and Chotn N6gp6r agree 
perfectly, but they differ somewhat from all described varieties, 
though approaching Giintho r*s var. a and D u m. et B i- 
Iron's var. A. The following description is taken from a fresh 
specimen. 

Back olive, the posterior edges of tho scales darker in some spe- 
cimens ; superciliary stripe white, continued as a well marked white 

band down the side® of the back to the insertion of the tail and 

« 

continued as a pale but not wjpite band on the tail for about one-third 
of its length ; beneath the narrow white band is a broad chesnut one 

* • If not the young of E. carinatus, those belong to an nndescrib$d species, 

but ‘all my speoimens appear to be immature. 
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including the eye and tho uppor part of tho oar, and extending 
backwards as far as the thigh : lower part of tho sides of tho head 
including the upper labials white, as aro sometimes all the lower 
parts, but they art! more frequently goldon yellow, in some cases 
with a blotchy scarlet band, extending from tho shoulder to tho 
thigh, below the chesnut portion of tho aides, a pale whitish lino 
intervening between the two colours. Those $ed patches I believe 
to be seasonal, and so is porhaps, to some extent, tho goldon yel- 
low of the under surfuco, which varies also in oxtent. These red 
and yellow colours fade iu spirit. 

In tho specimens wliich I suppose to bo young, tho back has a 
coppery tingo only soon in fresh specimens. Nearly all, both young 
and adult, huvo 32 rows of sc ales round tho body, a few specimens 
having 30 or 31. Tho largest specimen obtained by mo mousuros 
10.5 inchos, of which the tail is 0.5. This is decidedly smaller than 
specimens from Lower Bengal and tho Burmese countrios. 

Whether the form inhabiting the Indian Peninsula deserves se- 
paration from the Bengal and Burmese species I am not certain, 
but I think the difference iu tho development of tho keels on tho 
scales, and in the coloration, eastern specimens being almost uni- 
form, shew tho two to be well marked races. 

,Loc. Euprepes cannatius 1 found, although not very common, 
throughout tho country traversed, viz., iu 8. E. Berar, Chfinda, 
Bhauddra, Eaipur and Bil&spiir in the Central Provinces and in tho 
country west of Chota-Nagpiir. I did not observe it in tlio sal 
forests of tho latter region, it is usually seen in thin true jungle 
With underwood, or amongst bushes. 

E. trivittata , Dr. Jordon informs me, occurs at Nagpur, j 
did not moot with it to the southward or eastward. The speci- 
men in the Museum at Calcutta differs not only, as pointed out by 
Theobald, in having five keels on tho scales throughout, but 
also in those keels being stouter, moro regular and more equally 
developed than in caAnatus, in the very differed coloration, three 
broad white bands withliislinct edges down tho back, and in the 
number of scales, there being 36 longitudinal rows round the 
body. 
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9. E. [Tiliqua] maoitlarius, B 1 y t li, var. * 

E. maculariua B 1 y t li, J. A. 8. B., 1853, Yol. XXII, p. 652. 
Tiliqua multicar inata, Jordon, J. A. 8. B.,^1853, Vol. XXII, 
p. 479, not©. — T h e o b a 1 d, Cat. Kept. Mua. As. Sou. Bongal, 
p. 24, in J. A. 8. B. for 1868, appendix, parttm, 

I obtained a Considerable number of specimens of a scink which 
1 have very little hesitation in roforriug to tho above species. It 
agreos admirably in every character ex< opt tho number of keels on 
tho scales, which appears to mo somewhat variable in both instances. 
Tho ooloratiort is identical. I shall proi eod lirst to give a detailed 
description, and then to point out why I do not think this species 
can bo ldontiiiod with Sc in cm multica/ tnatus of K u h 1, as has been 
proposed by Mr. T li o o b a 1 d. 

lh*c. General form less stout than in E % car hiatus. Lower oyo- 
lid scaley. A pair of suprunusal shields ; tlie single pnvfroutnl 
moots both the rostral and the vertical, and often forms a rathor 
broad suture, with the lirst especially; post -oeoipi tula generally 
rather short longitudinally, ami often ribbed posteriorly ; behind 
thorn, ns in E. cannatus , are two plates of small longitudinal ex- 
tent, but nearly equal in breadth to tho post-ooupilals, and with 
many keels, usually about nino, upon them. Opening of tho oar 
rather small, slightly grauidato in front and below. Tho fifth up- 
per labial usually longer than the others, but this character is far 
from constant, and appears rarely so well marked us in E. ( annatus , 
Scale, s iA 28 longitudinal rows rarely in ^7, 29 or 30, fnd in 20 to 
24, generally 22, transverse rows between the axils, tlioso of tho 
buck with from hvo to soveu keels each, the prevailing number be- 
ing five. No enlarged pneanul or subcaudal scales, except (in the 
latter only) when tho tail has been renowod. 

The coloration is nearly as described by B 1 y t h. Upper parte 
bronze, tho hinder part of the back and the anterior portion of the 
tail usually but not always with a few irregular black spots varying 
much, both in number and character, in different individuals, and 
occasionally forming interrupted lines on the tail. Sides darker 
than the back, especially above, and more or less spotted with 
. white, tho sides of the tail near tho base with alternating longitud- 
inal broken 'lines of dusky end whitish ; hinder parts Whitish, or 
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sometimes) in fresh specimens, yellow, with a red band along the 
lower part of the side. These red and yellow colours were only 
observed in spring. ’ Length 4.5 to 5.5 inches. A large specimen 
measures 5.? : in this the tail from the anus is 3.6, forelimb and 
toes 0.55, hind limb and toes 0.8, longest toe (4th) of hind foot 0.3, 
next longest (3rd) 0.23 inch. 

Mr. B ly t h * s original specimen w as supposed to be from Bang- 
pur. It is doubtless the same to which Dr. J e r d o n had al- 
luded iu the saino volume of the Society's Journal (Vol XXII, 
p. 479, note). Of the four specimens mentioned under this name by 
Mr. Theobald in liis^Oatalogue of the Beptilos in the Society’s 
Museum, p. 24, three probably belong to a different species, the 
coloration not agreeing with Mr. li 1 y t h’s description. The 4th 
specimen which is in very poor condition is evidently Mr. B 1 y t h * s 
type.* It is rather stouter than my specimens from Central India, 
and the tail and limbs are a little shorter in proportion, whilst the 
dorsal scales are very generally seven-keeled throughout, a few 
scales only having but fivo or six keels. In the characters of the 
head scales, and in the coloration, I see no distinction, and the num- 
ber of scales round the body is the same, viz . 28. The Indiaii Mu- 
seum has recently received other specimens from Assam and Oa- 
char, which closely resemble Mr. B 1 y t h ’ a type specimen. It is 
thus evident that there is a slight distinction between the Assam 
spocies and that inhabiting Eastern Central India, the difference 
being similar to that found in E. car mat a*. *It may be briefly ex- 
pressed by saying that Assamese specimens have so von keels on the 
dorsal scales as a rule, five as an exception, whilst in specimens 
from Chhatisgarh and Udiptir five keels are the rule, seven the ex- 
ception, and that the latter form is rather more slender with longer 
tail and limbs. I have unfortunately no specimens from Pegn for 
comparison j so I cannot tell if Mr, Theobald’s Itli^ua multi- 
carinata , Jour. Linn. Soc. 1868, Vol. X, p. 26, be the same or not. 
Mr. Theobald has e jammed iny specimen* and is disposed 
to consider them distinct. • 

* I am indebted to Dr. John AndorBon for pointing this out to me j 
the specimen was in such poor condition, that 1 did not wiyaelf remove it from 
the bottle, a»d having satisfied myself that the other three specimens could 
not have been the types, 1 rather hastily concluded that the original of Hr. 
Birth’s description had b%en lost 
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Unfortunately Kulil’a Boitrage is uot procurable in Calcutta, 
and I have not access, therefore, to the original description of Soincus 
muliicarinatu a. The characters of the British Museum specimens 
from the Philippines, as given by G r a y in the Catalogue of the 
specimens of Lizards, 1845, p. J(>9, shew totally different coloration 
from E. macularim , an important character where the ornamenta- 
tion is so constant as it appears to be in the Indian species ; the 
head shields are said to be rather rugose, the scales large, ovate, 
and transverse. These are not the characters of E. maculcurtus, 
which has smooth head plates, and hexagonal scales about equally 
broad and long, # 

From E. cannatm this species may be distinguished by the more 
numerous keels and the coloration, by its much smaller size and 
narrower form. 

Loc. Not rare in the Eastern paTt of Chanda and in Bhand&ra. 
Extremely abundant (far more so than E. cannot us) throughout 
the sal forests in Bildspur, Udipiir and Jaahpur west of Chota-Nag- 
pur. 


10.. E. (Tiliqua) septemlineatus, vov. PI. xvi, Figs. 7-8. 

E. parvus, stmt l is E. carinato scd multo minor, supra et ad laUra 
nigrescent* brunneus , albtdo longitudinal iter 7 -lineal us, venti e albido , 
squamis tricar inatis m 30 senebm longthtdinahbus, palpebra inferiori 
striix impressts signata. 

j Dose. Form modorately slender. A pair of supranasals. The sin- 
gle jpr&frontal is just separated from the rostral, and more broadly 
fivm the vertical ; tilth upper labial elongate. Lower eyelid with 
faint lines on it throughout and with no transparent disk. Ear open- 
ing small, with two or three well marked denticles in front. Scales 
three keeled, in 30 longitudinal rows, and about 28 transverse be- 
tween the axils, preoanal and subcaudatf* scales not enlarged. Co- 
lour brownish black above with seven equidistant narrow white 
longitudinal stripes, three on the back and two on each side, the 
upper of the latter arising from the supercilia, the lower gem the 
upper labials. These bands are only lost on the tail down which 
some of them extend. Plates on the top of the head dark in the 
centre with pale margins, limbs dark above, the hind legs with 
white spots : lower parts white. 
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Length nearly 4 inches,* tail from anus 2.1 ; fore limb to end 
of toe 0.48 ; hind limb to do. 0.65 ; third toe of hind foot f the 
length of the fourth. 

Loo. A single specimen only found on a Btony ploughed field 
amongst thin jungle in the Pem Gtenga valley, S. E. Berir. 

11. Riopa Hardwickii, Gray. 

Scarce in the southern part of the central provinces. I have not 
met with a Riopa in S. E. Berir or Chanda. 

My largest specimen measures 4.2 inches, of which tho tail from 
the anus is exactly 2. Scales in 26 longitudinal rows in two large 
female specimens, and in 25 in two smaller ones (males ?). One of 
tho former contains four eggs. 

Loc. Korba in Bilaspur. 

12. Riopa albopunctata, Gray. 

Only found in the same neigbourhood as tho last, and scarce. 
Tho country wliero alone I obtained specimens was just where the 
range of tlio s&l tree was entered from the westward. 

In five spocimens procured, throe liavo 28 and two liavo 26 scales 
round the body ; transverse series between the axils of the fore 
and hind limbs 45 to 48. My largest specimen measures 4.4 in., 
of which the tail is 2.5, 

Loc. Korba in Bil&spur ; Udipdr. 

13. Heatidactvlus macitlatus ? D u m. and Bib. 

The larger tubercles often vary greatly in the extent to which 
they are angulate in the same individual ; in parts of the body they 
are often sharply trihedral, in other places, especially on tho hinder 
part of tho head, the sides of the body and the upper parte of the 
limbs, hemispherical. In different specimens, I find the upper la- 
bials vary from eight to eleven, the former being the common num- 
ber about Chinda. tfke lower labials are if anything even more 
variable. The rows of scales across tho abdomen are in some spe- 
cimens only 34 or 35, usually there are about 40. 

* The Bpesunen is imperfect, tho toil having boon broken when, captured aqd 
aii*6o lost, bnt the measurement was taken at the time of capture. 
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I cannot help doubting whether th% type of Dumeril end 
fiibron’fl species, 241 mm. (above 9 j inches) long, is really iden- 
tical with the Indian Gecko. J erdon has noted this distinction 
also in his Catalogue ; J. A. 8. B., XXII, p. 467. Oht of a consi- 
derable number of specimens, I have none exceeding 4£ inches in 
length. But the synonymy and classification of the Hemidactyh of 
India and the neighbouring countries is still far from clear. 

Zoc. Pound everywhere under stones and on trees. Very common 
about Chanda ; I obtained spocimons also in Raipur and to the east- 
ward. It is common in Calcutta houses, the tubercles being a 
trifle smaller and blunter than in Central Indian examples. 

14. Hemidaotylus gracilis, sp. nov. PI. xvi, Pigs. 4-6. 

H. affinis H. roticulato, Bedd ., gracilis, corpore pa rum depresso ; 
cauda rotundata, elongata , sine spmis vcl tuberculin majoi it us ; dorso 
granulato , tuberculis majoribua subtnhtdris elongalis ornato ; pons Jemo - 
ralibus null is } inguinalibm 6 ; griseus , macuhs et hncis fuscis super ne, 
utrinque f et scepissime subtus fasciatus. 

Porm slonder, much Icbs depressod than usual in the genus, back 
granular with many elongate 6ubtrihodral tubercles, all df equal 
sizo and smaller than the oar opening, and arranged in distinct 
longitudinal rows, the two central rows being the best marked. Tail 
round, but slightly depressed at the base, and not at all farther 
bachf ta poring, without any enlarged or spinose tubercles whatever, 
this being clearly, I think, not due to reproduction, m it is constant 
in four specimens, three of which liavo perfectly well developed 
tails : subcaudal scales hexagonal, broad. The scales of the top and 
sides of the tail simply subimbricate, not in rings. Toes elongate, 
not webbed, the plates beneath them narrow and undivided at the 
base, broader and double towards the tips. Upper labials usually 
9 ; lower 6 to 7, generally 7 ; the hinder 3 labials small. 
The rows of scales across the belly are about 24 in number, 
but they pass so gradually into the granular scales of t hS sides in 
most specimens, that it is very 1 difficult to count them. Ear opening 
small, pupil of eye vertically oval, nearly as broad os high in some 
cases, edges deeply waved. No femoral pores, 6 prteanal in a 
curved or ungulate line with the oonvexity directed forward. Colo- 
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1 * 

ration dirty grey, whitish breath, head and bock elegantly mark- 
ed with block spots, often subquadrangular, which fonn bandsf 
especially down the sides, of the back. A pale lino runs from the 
nostril down ea< li side of the back and along part of*the tail, bo- 
low this the sides are marked withriougitudiual dark linos, broader 
above than below, and in some specimens there are narrow rather 
faint dusky lines along the belly ; tail more or less longitudinally 
Btnped throughout. Length 3 indies ; of whidi tho tail is 1J. 

This specie-* lias a smooth tail like llimidaitglus (Lnurus) Betd- 
mom. 111 y t li, and two allied species, described by Tlicob a 1 d, 
but in those foi ms there are no enlarged tubercles on tho back, aud 
they are of the usual broad depressed shape, not slender liko II, 
grant is. 

J/oc I onlv obtained four specimens of this new form, two from 
S. E. Berar and two from near Baipiir. 

15. Hemidactylus marmoratus, sp nov. PL xvi, Figs. 1-3. 

II. tohustuSf do/ so minute granulate , late ribas sene anted longitudi- 
nal* tuba cuhrum distant mm plarmlafoi um ornutm , cauda dtpressa an - 
nulatcd^tuberculn don gat is squanuefontubus utnnqm duobus vel tribm 
ad latera annulorum singulo/um armata , scutis subiaudahbus m^gnu x 
pons femorahbus utnnque cuca 12, tntervallo praanah lato disjunct in, 
digitis omnibus unguibus p/adUis supenie gi istus y fusco-mar/no/ atus } 
subtus albescens . Long . cuca 3.3, corporis 1.85, cauda nupn re/\oiat<& 
1.5 unc. t 

Habit stout as in H maculatus .* Bock uniformly granular, 
sides with one sub-distant series of very small flat tubercles frojjn 
thigh to shouldor, and a few others irrogulurly scattered about tho 
loins, all very inconspicuous. Tail depressed, distinctly ringed, each 
ring with one large scale shaped tubercle behind at each side of 
the baso, and one or two others, rather smaller, above, but none on 
the top. Subcaudal scales very broad. Femoral pores 12 on 
each siddj separated *by a broad space in front pf tho anus. Scales 
of the abdomou in about 38 x*ows. Upper labials 11-12, 
lower 7-8. Two pairs of enlarged cliin shields, the first irregularly 
pentagonal and truncated behind, the hinder pair much smaller. Ear 
opening wither large. Pupil narrow, vertical edges deeply waved.* 
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Fingers with broad divided plates bgjbw, and all provided with 
distinct well developed daws. Grey al>ove, marbled with dusky, a 
dusky band^ running from behind the eye to the shoulder. 

This is a fifth species found in India or Ceylon of' the group to 
which Ilemidactylus Cod re i belongs, characterized by the absentee of 
enlarged tubercles on the back. They may be differentiated as 
follows : — * 

I, Enlarged chin shields present. 

a . Claw on thumb minute or wanting. 

* Femoral pores numerous in a continuous row. 

1. Hemidadylm sublans, Gray. 

# * Femoral pores 0 or 7 on eac h side, interrupted in front 
of the anus. Tail with scale like tubercles at the side. 

2. H. Coded , 1). and B. 

b . Thumb claw well developed. 

* Bows of scales across bolly about 45. 

3. II. Kclaartii , Theobald, Cat. Kept. J. A. S. B., 1868, 
Ft. IL, p. 29. 

## Bows of scules about 38. 

4. II. mannoratusy sp. nov. 

Ilf No enlarged dun shields. 

5. II auranttarus , B e d d. 

Ht Kelaartii , T h o o b a 1 d, which is very near tho present 
species, is also distinguidiod by its more numerous femoral pores, 
but this is not so good a character as that of tho scales on tho 
belly, dt is a very much largor form, measuring 5*2 inches of 
Wluuli the tail is 2*5. From the shape of my specimen, I have no 
doubt of its being adult.* 

Zoc. Only a single specimen of IT. marmoratus was obtained in 
S. E. Borar, near Chanda. It was found in my tent. 

16. CaiiOTEs vebsioolob, Daud. 

This lizard appoars to me far less abundant in the portions of 
Central India which \ h^ve traversed than it is in Bengal or 
Madras. Although a tree lizard, it is by no means common in 

* R . BolZn, Gray, Cat. Liz Bnt. Mns. p. 155, of unknown locality, is close- 
ly Allied, bnt appears to have a more spinoec tail, and differently shaped chin 
fcduolds from tho present species. w 
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forest, it appears to keep^uuoh to thin bush, and frequently to 
haunt rocky places. 

The variety common about Ch&nda and S. E. Boriir has a yellow 
band down •each side of the back, which disappears in large speci- 
mens. # 

17. Sitana Fondicejuana, C U V. 

S. minor , Q u n t h o r, Bept. 15rit. Ind. p. 135. — S to in- 
da o li n o r, Beise dor Novara, Zool. Thoil . , ltoptilnt, p. 2th 

Although it is possible that there arc two distinguishable forms 
of Sitana in India, one much larger than tho other, I doubt 
greatly whether the proportions of tho logs, which have been 
mainly rlopendod upon by Gun t h e r, when pointing out tho 
differences, are sufficiently constant to enable them to bo used as 
specific characters. If they roaliy bo so, JL should have to describe 
two now species, as I have obtained two forms, both of which 
differ somewhat in the proportions of their limbs from tho two 
species discri ruinated in Gunther’s Beptilos of British India. 
If they aro not, and I shall give some measurements which will 
shew •considerable amount of variation, then the only difficulty 
in identifying tho smaller Southern form with S. Pondi car tana y 
Cuv., disappears. As the lizard abounds in Southern India, it is 
far mpre probable that Cuvior’s spec inions wore obtained 
from tho neighbourhood of Pondicherry than that they wore cap- 
tured in the Northern Deccan,* m hilst Dumoril and B i b r o a 
had palpably, I think, specimens both from the North and the 
South, and their description is very probably taken from a, 
Northern individual.! 

Gunther describes his S. minor as having the forolimb 
extending beyond the vent if laid backwards, the hind limb to or 
beyond the extremity of the snout, if laid forwards ; the lower 
thigh, he adds, is considerably shorter than the foot, the length of 
which is more than* the distance between tl*> shoulder and hip 
joints. Now I have collected between 30 and 40 specimens 

* 1 have not access to Cuvier’s original description. 

t The figure m Jaoquemont, Voy. dans f lode, Atlas, pi. 10, is that of tho m 
Northern %riefcy, and Dameril and B i b r o n mention Jacquemont’a speci- 
mens amongst those m the Paris Museum. 



$66 Reptilia and Amphibia from Cmtral India. * . [NO. 4, 

from S. E. I3orar, Chanda and throughput the country extending 
thence to C 1 ] iota- Nagpur, and although all of thou*, I believe with- 
out exception, have the hind limb sufficiently long to extend to the 
end of the snout, or beyond it* the latter boiug more Common, the 
fore limb vory rarely extends to the vent ; out of the whole number, 
lean find only one specimen in which the* fore foot laid bark 
extends beyond the >ont. T have not a single specimen exceeding 
7 inches in length, and the majority are under 0. Precisely 
in accordance too with J o r d o n ’ s account J. A fi. 13., XXII, 
p. 47«'i, 1 find the dewlap-like gular uppondago comparatively 
slightly developed, never much exceeding half an inch in length,* 
and in only one specimen is it tricolored ; m general, even lit Mny, 
it was scarcely distinct in colour from the remainder of the throat ; 
but the male had always, late in the scuson, an indigo stripe from 
tho chin to tho front o*id of tho pouch. Spec inu ns of the larger 
form w liieh T havo soon in previous years usually hud the pouch 
fully coloured in April. 

J tiud that specimens in the Indian Museum from Ceylon agree 
with those collected by myself in evory character, they huvo the 
saino leg proportions, and they also resemble mine m some pecu- 
liarities of tho scales to which O u nth or does not rolcr in his 
description* About eight to ten rows of scales in the centre of the 
back uro much larger than the scales of tho sides, but a few* large 
scales, the number varying greatly, are usually interspersed amongst 
the luttor.f A few large, strongly keeled, almost spinous scales 
are also distributed over the occiput. Spocimens occur, t however, 
without those enlarged scales. 

The following measurements of my own specimens and of two 
from Ceylon in the Museum w ill serve to shew tlio proportions of 
different parts of the hind legs and of tho body. The three speci- 
mens from S. E. Ber&r were captured in the same spot. The dimen- 
sions are in inches. 

* • 

* It perhaps become* larger, later in tho ycar,Sin the breeding season. 

t The larger siao of the dar&al»uU<» appears to bo shewn m Gunther’s 
figure. 
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Loo. 

Whole length. 

Lower thigh. 

Hind foot. 

Thigh to 
•boulder. 

1 8. E. Borer, . . 

6-7 

0*6 

0 75 

0-8 

2 ditto* , 

5-8 

0*5 

0*7 

0-7 

3 ditto, .... 

5*0 

, 0 5 

0*7 

0*55 

4 Raipur, .... 

6*25 

0*65 

0*8 

0*75 

5 Ceylon, .... 

7-5 

0 75 

0*1)5 

1 *95 

C ditto, 

5*0 

0*0 

0*8 

0*85 


It w ill bo soon that whereas tho proportion bet w oon tho lower 
tliigK and tho foot is nearly constant, that between tho limbs and 
tlio body varies greatly. 

St tana Pondicet tana is found in open country, amongst bush 
juuglo, and in forest, but is poihaps mo-t commonly noon in thin 
troo jungle. I not lyificcjuontly met with it oven in tho great sal 
( Short a rvlutfaj forests between Bdaspur and Chotu-Nagpur. It 
is purely a ground lizard, as 1ms already been shewn by J o r d o n. 
It is \ory abundunt, being perhaps tho most generally spread of all 
lizards inhabiting the Indian peninsula, and I havo soon thousands, 
but 1 never y ot observed one on a tieo in tho position depicted in 
G untlior's Reptiles of British Indiu, PI. XI V r , hg. A. It is 
cpiito as groat a mistako to iopresent Si tana in this position, Or 
indeed upon a tree ut all, as it would he to draw a Euprcpni r, a 
plover or a hare in the same position, and Dr. G u n t li o r might 
havc\ avoided this mistake by attending to Dr. J o r d on ’ « de- 
scription of tho animal's habits. 

Lor. As already mentioned Sitana Pondicenuna abounds in S. 
E. Bordr, throughout tho southern part of the Conti al provinces 
in tho districts of Chanda, Bhunduru, Raipur and Bil&spur, and 
in tho country west of Cliota-Ntfgpur. 

18. Sitana Dixcanensis, Jordon. 

&. Pondiceriana , Gunther, Rapt. Brit. Ind. p. 135 ; D um. ot 
Bibron, IV, p. 437^ portiin. • 

I did not obtain any specimens of this largo form during tho 
past season, but I find some amongst my termor collections from 
Nagpur and Chanda, and I believe one of these at least was from 
noar CliantL^ whore it probably moots the range of’tho smaller 

47 
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race. These specimens shew precisely the same proportions of the 
limbs as I find usual in the smaller race, the hind foot laid for- 
ward oxtonda just beyond the snout, while the fore limb laid back 
does not roqch, or, at the most, just roadies the vent? The dorsal 
scales are enlarged, but there# is an absenco of enlarged scales an 
the sides, and although one or two occur on the occiput, they are 
much less distinct and less numerous. The gular pouch is well 
developed, being l£ inches long at its union with the throat 
and bond, or nearly three times as long as in tlie smaller race, but 
as 1 have previously stated, I am not Mire tliat I have a specimen 
of the latter with ft fully developed pouch. The following are the 
dimensions of tho three larger specimens. 



Wholo length 

Lower thigh. 

Hind foot. 

Thigh to 
phoulder. 

1 

8*2 5 

0*9 

1 2 

1 25 

2 

7 25 

0*8 

115 

0*9 

3 

imperfect 

0*9 

1 22 

n 


Tlie weight of tho body must be far move than double that of 
the smaller specimens. 

There is evidently very little difference between these forms of 
&ifuna except, bi/e, us will ho scon from the preceding details. I 
have obtained specimens of both races which, agreeing with each 
cither, differ from both tho forms described by G u n t h e r in the 
length of the logs. I shall endeavour to prof ure further specimens, 
and ^to decide if all these varieties pass into each other by insen- 
s.bie degrees, or whothor there are really two races distinguished 
by the marked difference in size. The former appeal’s to me tho 
move probable at present. 

19. Chauasta dorsalis, Gray. 

A fine rock lizard which I found abundantly in parts of Central 
India puzzled me greatly. I could not conceive it probable that 
so conspicuous \ species had escaped notice, but nevertheless no 
generic description in Gunther’s Reptiles would apply to it. 
In all but one character ii agreed w ith Charasia dorsalis, but that 
character, the arrangement of the scales on the tailzie mentioned 
by Dr. Gunther as one of tho principal distinctive' marks, and 
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I find it also employed by I)r. Gray (Cat. Rept. Brit. Mu*, 
p. 231) in characterising the genus, the scales of the tail being said 
to be arranged in rings. In my specimens, on the contrary, the caudal 
settles are unftii stake ably imbricate, as much so as in Calotrs twvri- 

a 

color. In the very careful and detailed description in I) u tu e r i 1 and 
B ibro u,* IV, p. 48G, not a word is said of rings on the 1u.il, nor is 
this character mentionod by Dr. J e r d o n, Gat hVpt. J. A. 8. B 
XXT1, p. 473, and in specimens from the Nilgiris, formerly pr< s.mted 
to the Society’s collection by Mr T h e o b a 1 d, 1 li mi that al- 
though the caudal scab's are partly iu rings, the iiimiila^on ia 
often ill-marked and irregular and never npp-nir* to resemble the 
ver£ characteristic arrangoment seen m Sttiho. Major B o*l~ 
d o in e also, to whom I wrote on the subject, informs me that m 
specimens m his possession the scales on the tad aio subimbricate. 

I conclude that tins character is variable, and that the individual 
specimens w the British Museum dcsui bed by Drs Gray and 
G u u t li e r exhibit it in a more maikod manner than UMial. 

The genus Chtuama is in furl little more thun a sub -gonna of 
Aijama , distinguished by the absence of prmuual poreft.j It is oim 
of the forms with African allinitios which are ho common and 
^widely fiproad in India proper, and which serve to distinguish its 
fauna from that of the countries lying oust of the Bay of Bengal. 

The colorution and habits of Churama dorsalis have been well 
described by Dr. J o r d o n 1. c. I have repeatedly seen m*d 
secured specimens with the head a brilliant scarlet above and on 
the sides, a black streak fiom the nostril through the lower eyelid 
and over the tympanum passing into the black of the sides of the 
neck, ohm red marbled with dusky, just as in St til to cjjanogoHter 
blue and grey are interim ugled, back dull rufous becoming ashy 
behind and slightly motlltd with grey and dusky, sides, belly and 
limbs blackish excepting some orange spots along the sides. 

These brilliant colours ore seasonal and confined to the males os 

• 

• I am equally suable with t)r. Gray, Cat Kept Brit. Mus p. 24ff, to find 
anything corresponding with the ** 0 & 10 ccniNra crypreiiseH do forme » hm»- 
boidaMr said by At. M. D n in e r i 1 and li i b i on lo occur ui rtialo flpeci ua 
on the ?dge of the anus, and to be arran *c*d m • blmm* nml eroded n »» < 4 

f 1 recei^ly described m> Aoo.m>i (A fioni Ah) nHim.t wait llhu 9 

Candid ttcttie^lu rings (Urns. Ocoi. A #ool. p 4>M» ) * • 
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in Cable* versicolor , and I observed them at tho earn© time of year, 
in May. At other times of the year the coloration in the living 
animal is brownish grey, with irregular blackish marks on tho 
sides and back, those on tho latter having sometimes an imperfect 
lozungo shape, and with dark cajoss bands on tho upper part of th© 
tail. 

Charania dorsalis is rarely seen except on high rocks, and is 
©specially met with on hills of granitoid gneiss, which usually con- 
sists of (mormons detached bloc ks piled upon each otlior. I did 
1 not find it on the sandstono hills of Bil&spiir, although they have 
precipitous sides I havo found this lizard both in forest countries 
and in open places, but always with tho same habitat. It*not 
unfrequontly, if pursued, takes refugo on a tree. I obtained spe- 
cimens ehiofly by shooting them, as tho localities they inhabit are 
frequently rather difficult of access and abound in narrow clefts, 
into which those lizards escape. 1 once saw one itli a largo groon 
beetle, a Cetonia, in its mouth. 

The largest specimen obtained by mo is 9^ inches long, of which 
the tail measured from tho anus is 0|. Tho nostril is a little farther 
back than in Nilgiri specimens, but the difference is trifling. 

Loc. I havo seen this lizaid once, I believe, in 8 E Berar whore* 
it is certainly very rare, probably because no suitable habitat oxists. 
I found it common on a roc ky hill about (50 miles wost of JRnipur, 
and abundant thonco to the eastward, in suitable places, in Chhatis- 
garli, U dipur and Jtudipur, and near Ihinchi and Hazanb&gh. I 
have also mot with it, I believe, in former years, neai* the Goda- 
very. 

OraiDiA. 

20. Trmraops bramiots, Baud. var. Fawmeceq. 

T. tennis G ii n t h. Kept. Brit. Ind. p. 176, PL XVI, fig. C. 
T. pmnmecfs, id. app. 

A single small specimen was found under h stone. It is nearly 
six inches long and about three miliemetres or bnroly one-eighth of 
an inch tliick, so that the thickness is little more than one-fiftieth of 
the length. The rostral shield is considerably narrower in. front 
* tlum behind* but the general form of the head shields i S the same 
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as in 71 hraminus , there is the same number of longitudinal rows, 
twenty, (I leave the counting of the transverse rows to any one who 
may find the occupation congenial), and the thickness of the body 
is evident^ ft very variable character, I do not think that tlio form 
should be distinguished from T. hfamtnun. 

Loc . 8. E. Berur. 

21. TuorrnosroTrs wiNOONor m r 8, 8 c h 1 o g. 

Var I). ft u n t k. Oal Ool, Snakes Brit. Jiff us. p. 65. — ? 

8. "Kept. Brit. Ind. p. 261. 

T, pisrafor, Jordon, Oat Kept. J. A. 8. B , XXIT, p. 530. 

I obtained two largo specimens, a male and a female of this 
common snake, from beneath a largo stone in a stream. They evi- 
dently lived in tho plate, and when dislodged shewed a great dis- 
inclination to rpiit tho water, i found them to bo provided with 
perfect nasal valvules ; they were so largo and so utiliko ordinary 
specimens of T < pnncuncmlm in colouring that at first 1 mistook 
them for Ilomolopnxdtr . 

Tho largest was a female measuring 51 inches in length, of 
which tho tail was 11 5. Tier colour was olivo nuirblod with black 
- and an indistinct row of small pale yellowish spots on each side of 
the back from tho head to the anus. Ventral scales 1 18 , subcau- 
dals 01. The smaller was a male, 88 inches in length, of which 
the tail was also 11 5 or tho same length as that of the much 
larger female, with 113 ventral scales an t d 89 subcaudals. Its 
colour was olive without any dnik marks, but with a row of well 
marked small buff spots down tho sides. In both specimens tho 
black lines from the eye to the upper labials were very iJJ-markod ; 
the lower parts wore white with a slight pinkish or orange tinge. 

„ The stomach of the female w as empty, tiiat of tho male con- 
tained small fish. In the oviducts of the former I counted 85 soft 
partly developed eggs. 

A smaller specimen obtained afterwards at Jforba on the bank 
of the Hasdo river, hiul precisely similar coloration with tho 
mole specimen above described. It bad 158 ventral and 81 
subcauda! shields. 

Loc, 8. JB. Borar and Bilaspur. 
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22. Ptyas mucosus, (L.) 

The common rat snake appears to mo to be much less comqxon 
in the Deccan proper, west of N&gpur, tlian it is to the eastward. 
This snake attains a greater size than that given by Of u n t h e r, 
1 shot one this year 7 foot 7 incl»s long, of which the tail was 2 
feet 1 inch. The ventral shields were 197, suboaudals 124. 

On another occasion I saw a Ptyas mucosas seize and commence 
to swallow a large Calvin versicolor . When my attention wow first 
^attracted, the snake was fairly pursuing the lizard at full speed 
Hong a sandy path. Presently botli stopped, tho snake made a 
slight movement and in an instant had the head of tho # lizard well 
within his jaws and his body thrown over that of his victim. 

Loc. Central Provinces, Ghotu-Nagpur &e. 

23. Zamenis (?) bh acti YT jRu s, G u n t h o r. 

Ann. and Mag. Nat. Hist. 1806, Sor. 3., Yol. XVIII, p. 27, 
pi. vi, figs. A- A. 

A small snake, which I captured* on tho ground in thin troo 
jungle, proves to belong to this rare species, though it differs so 
much in appearance from other Indian forms of Zamnus that I 
was inclined to look upon it as a spunos of Co/oaella. Tho speci- 
men measured when captured 21 i inches, of which tho 4ail is 3 
ixu lies only. Ventrttls 213, suboaudals 53. It agiees very well 
with Gunther’s description. In tho fresh specimen the co- 
loration was almost uniform, olivaceous above and whitish below, 
in spirits an indistinct marking becomos more apparent* the ante- 
rior portion of tho scales in the front part of the trunk being 
paler than tho remainder, and the ventral scales have a dark 
hinder border. The last maxillary tooth is very littlo if at all 
larger than the preceding, and although, on one side of the jaw,* 
it is separated from the lattoT by an interspace, this is evidently 
duo to loss, as, on the opposite side, the distances between all the 
teeth are regular. *If perfect, there would probably be about 10 
or 12 maxillary teeth on e^cli side of the jaw. 

The back is somewhat compressed and almost keeled towards 
, the tall, the Beales are perfectly smooth, in 23 rows, and the. anal 
undivided, a3 in the British Museum specimen. * 

Loo. 8. E. Berfcr, near Wiin. • _ « 
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24. De^dboi^is picta, (O m.) 

A single specimen procured lias 19C ventral and 135 subcaudal 
shields, the number of the former being considerably greater than 
usual. The* coloration is also a little different from that given by 
Gunther. The whole of the* upper surface iu brown, paler in 
tlio middle of the back. Ventral portion white with a slight 
dusky band along each sblo just, about the edges of tho ventral 
scales. Somo black irregular spots on ouch side behind tho head. 

Zoc. Jaipur, W of (Tiota Nfigpur. 

♦ 

25. TASMUtlTA MYCTEIU7ANS, (L ) 

A speeinfl&i) 4 i inches long is a female containing 4 large eggs. 
Yentrals 191, hubonudals 148. 

Loc Kurbu, Rilu^piip. This is I fancy nearly ns far to tho 
westward as it is found in Central India. I luivo never noticed it 
near Nagpur, in lhuar, or in the western portion of tho Nerbudda 
valley. In Bengal and Ori^a it is one of tho eonmionest snakes. 
It is also found in Hie western glints near Bombay,* P. Z. S. 1869, 
p 502. * 


26. LycODON AVI.KTS, (L). 

Tho only speeimon obtained belongs to the vnr 8 of G u n til ©r ’ s 
Reptiles, ferruginous brown with yellowish white cross bauds on 
tho back. Vontrals 205, subeaudals (>(>. 

loc . Urlipur, west of Chotu NSgpiir. 

27. Naja TiiiruniAys, IVt o r r. 

All the specimens I liuvo seen in the Oh&nda and Nhgpiir <ioun- 
try as well as those iu Borar and throughout the Deccan liuvo tho 

* I would hore call attention to the evidence afforded by the list of reptilia 
l. c. collected by Dr L o i C h of the occult once of Main bur forms ol Kipiile* 
in the hills near Bombay Amoiijr&l the s poena onumotntod from Mahabh'sh* 
war and Matbomn s#re Guiunortortifht* tlwranenwt, Calvins Btlyhwrn, 

wacrolepts, C'ynop/us maltxbancu*, 7 limmumus gra/vim uti * an Indo-Chinese 
form) and Hylortma Mudahm ioi With tho exception of Calr>(cs, I am not 
sure that any of the above pf^iera even have been found in the Deccan proper, 
that is, the open conntry between the Western Ghat« and Nagpur By koi 
did not distiukuiah the two well marked fnuunft on tho edge of which he col- 
lected. I have already shewn (J. A. 8 B. 18(59 Pt. II, pp. 178 and 184 Ac,) that 
many Malabar bit da range northward along the Western G hats in the same 
manner a# the reptiles arc now piovcd to do, and as is the ease with laud** 
shells. - 
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double ocellus or (i spectacle mark” moro or Ies^weil developed. 
I have not myself seon the common Lower Bengal and Burmese 
form with the single large ocellus on tho neck in Central India. 

C» 

28. Bunoaiiub ca3kv.leus, (8 c h n e i d.) 

- A foiuale of this much dreaded snake was brought to me at 
Korba in Bilaspiir. It contained 9 eggs, each above an inch long, 
enclosed in a cartilaginous skin. Length of the snako 35 inches, 
of the tail 3£. 

29. Daijoia Russellii, (Shaw.) 

Although not abundant I have soon this snako in E. Ber&r, 
and also near Betul. It is a sluggish flminal ; a friend once told 
me ho had carried one home under the boliof fjjiut it was a young 
Python, the markings not being much dissimilar ; it made no 
attempt to injure him, and he was only undeceived by ono of his 
dogs boing bitton and quickly killed by tho snako. 

A cbm a nr mm A. 

30. IvANA UYANOPJILYUTIS, 8 C ll 11 0 i d. 

Extremely common in tanks, keeping in the water or on tho edge. 
My largest specimens are less thun 2 inches in length, but I have 
seen some a little larger. 

Zoc. 8. E. Ber.ir, Cluinda, ltaipur. I did not soe this frog in 
the country oast of Bili spur where there are no largo tanks. 

81. Rasa gbacilis, W i o g. * 

Equally common with the last in Ghftnda and Raipur. It keeps 
moro in marshy ground at some distance from the water's edge. 

d li n t h e r mentions that specimens of this frog received from 
Madras have the hindlegs a little longer than examples from Indo- 
Chinese countries. I find them in frogs from the^ Central Provinces 
to be considerably louger than the dimensions said to prevail 
usually, instead of tho distance from th^ vent to the metatarsal 
tubercle being equal to that of the body or a little mor£, it exceeds 
the lattor in a proportion varying in different specimens between 
and 10:9. I did not obtain a single oxample exceeding l'& 
inches in length of body. The coloration varies greatly, usually it 
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is olive or brownish olive with largo irregular dusky transverse 
bands on both body and limbs. Sometimes there is a pale yel- 
lowish or pinkish streak down the back, and this varies from a 
narrow line to a band one-tliird the breadth. All those variations 
may be found around the same tanjc. As a rule specimens with the 
pale dorsal line are much rarer and more local than those uniformly 
Colored. « 

Loc . Chfinda, Raipur &c., in all damp places. I believe I mot 
with this frog in Chota-N&gptir also, but I can find no specimens 
amongst those collected. 

32. PyxIcephalus nu^yiCErs, (S c h n e i d.) 

I obtained a single specimen of this frog, apparently young. It 
measures 1.5 inches from no*o to vent, the hind log from the vent 
to tho end of the toes being just over 2 inches long. The color- 
ation diifers considerably from that given by Gunther, there 
being no trace of a 3 'ollow dorsal band. Tho following description 
was takon froi^ tho living animal. 

Upper parts yellowish brow n (greyish in spirits) with a trans- 
verse dark mark between tho hinder part of the eyes and some 
blackish patches in front of them and around the nostrils, the 
back with small imperfect black rings, some of which behind 
tho shoulders euro arranged in an arc with thg convex side in 
front, others are irregularly scattered ; sides of body and tho 
thighs before and behind mottled with yellow ; tho limbs with 
eomo transverse dusky marks, and dusky patches on the sides of 
tho chin ; rest of tho lower parts white except under tho thighs 
Where the skin is llesh coloured. 

Tho abdomen and buck part of the thighs are granular, the 
back and the remainder of the body smooth. Mnvillury teeth very 
small scarcely porccptible, vomerine teeth separated from the 
choanro by a wider space than from each other. 

Loc . Udipur between Chota-N&gpur and Bila#pur. 

m ® 

S3. CajlluIiA PULcniiA, Gray. 

A single young specimen about an inch long was found under a 
large stoift. The toes are absolutely free, but this is-very proba- 

43 
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bly duo to immaturity, as it appears to differ in no other respect 
from larger specimens. The tongue is slightly notched behind 
and grooved above. The skin is perfectly smooth ; colour brown 
above irregularly spotted with ash grey, below whitish. 

Loe . Bhandara district, N&gptir division of the Central Pro- 
vinces. 

84. P oly fed ates MACULArtrs, (Gray.) 

I found a few specimens mostly amongst bushes or grass by the 
sides of rivors. The largest procured measures 2.3 inches from 
noso to vent, hind leg from vent to ond of toes 3 8 inches. In a 
small specimen the same measurements are 2 and 3 inches respec- 
tively. The following is a description of the coloration of fresh 
specimens. 

Upper parts ochreous yellow, yellowish brown or chocolate, an 
indistinct dusky mark, ofton nearly obsolete, beta een the eyes, and 
transverse dark bands on tho back of the limbs, occasionally sonic 
indistinct dusky blotchos on the back also, but none of these aro 
vory constant, a dark baud runs from tho nostril to the eye and a 
broader one from behind the oyo through the tympanum to above 
the shoulder j before and behind tho thigh, and tho liindor part of 
tile side llosh coloured with large yellow spots ; lower port of tho 
limbs and belly pinkish white. 

The skin is smooth above ; thero are fine, close, granular tuber- 
cles throughout tho abdomen and the lower and hinder sides of 
the JJhighs. t 

• The vomerine teeth are in very short rows widely separated 
from each other in the middle. 

Loo, Eastern part of Ch&nda, BilAspur, Udipur. 
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Off the Method or' Assaying Silver adopted in the Assay offices 

of H. M. Indian Mints, by H. E. Pustsiii, M. D., S. M. 

Madras Aftnj/, Officiating Assay Master , Calcutta Mint. 

[with xvii.] 

[Road and received Sept 7th, 1870.] 

Tho process of assaying silver about to bo considered is ono 
which, (on a large scale, at least) is peculiar to tho Indian Mints : 
it has boon in practice in tho Calcutta Mint sineo 1850, it extended 
thence in course of time to the Bombay Mint and more recently to 
the Madras one. 

Though it has been favourably reported on, and described more 
or less fully as an official duty by various assay officers to local 
Mint Committees, &c., &c., no steps, that T am aware of, have yet 
boon taken towards making uaoro public the manipulatnry details 
of tho process. * 

It has been suggested to mo that it might provo not only in- 
teresting, but useful to have described tho practical working of a 
f^stem, of tho utility of which groat experience hew boon afforded 
in the Indian Mints, as, on assays mndo by it, an amount of silver 
bullion reaeliing on an average tho value of over seven* millions 
sterling is annually purchased by those Mints, and by it a silver 
coinage to about tho same value annual 1}% is watched over as re- 
gards its purity and maintained up to tho legal standard of fineness. 

I propose, therefore, to give a somewhat detailed account of the 
process, omitting only the minor steps in the manipulations, which 
it would be unprofitably tedious to attempt to bring within the 
compass oba description ; practice alone can lead to an acquaint- 
ance, or can familiarize, with these. 

To render more intelligible to tho general reader the naturo and 
object of this process of assay, and wherein it contrasts with tho 
other methods in more general use, it may bo desirablo in tho first 
place to allude briefly # to the principles on •which those other 
systems depend for their results, avoiding technicalities and de- 
tails, as a full description of those processes may be found in any 
work- on Assaying, and in most works of Chemistry and Metallurgy.* 

# Average for last 20 years. 
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In general terms then, it may bo said, that the particular duty 
of an Assayer is to ascertain tho proportion of pure gold at silver 
present in any specimen of mixed metal submitted to him for exami- 
nation,^ that from his report the value may bo assigned by cal- 
culation to the mass which the sample is supposed to fairly 
represent* 

This is dono by tho separation of the prooious metals from the 
coarser ones with which they may happen to bo alloyed. 

The most ancient plan for thus separating silver is that by 
“ Cupellation” which attains the ond in view, owing to the* fact 
that silver resists the action of air, at a high temperature, while 
the basor metals under identical circumstances become oxidized, 
and if a certain proportion of load bo present, its very fusible 
oxide unitos with the otlior oxides producod during tho operation 
and rondors them capable of souking with it into a porous little 
vessol (mado of bono-ash), called a cupel, leering behind on the 
surface of each cupel, a glistening button of puro metallic* silver, 
whose weight can be accurately ascertained. 

A cortain weight of tho specimen of the motnl to be assayed is 
folded up in a certain proportion of thin lead and plaeod on a 
cupol. Tho operation is conducted in a suitablo even (called 
a u muffle”) and furnace. When the remaining little button of 
silver has cooled, it is weighed and tho loss of weight of tho speci- 
men operated on represents tho baser metals that have boon re- 
moved : thus if the specimen weighed 20 grains and the resulting 
bead a£ puro metal weighs 1 5 grains the mass would bo reported to 
contain 75 per cent, of pure silver. 

Soveral contingencies, however, and collateral circumstances 
(known to assayers) tend to mcxlify the result of an assay by cupel- 
lation, and the assayor has to consider them all in arranging his 
compensation, failing this tho report would be most erroneous ; 
everything, therefore, depends on his skill and r experience ; but even 
in the hands of the* most experienced and # the most skilful the re- 
sult will fall ribort of accuracy, and a margin for error must be left, 
owing to unavoidable imperfection in the assay : the average 

< * Should gold or platinum happen to be present in the specimen assayed, 

*s they also resist oxidation, they remain behind, included m the u button,” 
and ore under ordinary circumstances estimated as silver. 
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range of this error ought not, however, to exceed J dwt. (6 grs*) in 
the lb. Troy, or say 2 parts in 1000 ; so that this method is suffi- 
ciently accurate for keeping a coinage tolerably close to 44 Stand- 
ard’ 1 and ovefi well within* the legal limits on oithor side ofrifc 

The assay report furnished by iit, howover, is too remote from 
accuracy, i. c., is not within sufficiently narrow limits to fairly re- 
gulate the valuation of merchants’ bullion with satisfaction to 
seller or buyer, tho Inttor being, in this country, almost invariably 
the Mint.f 

TKe above was tho method of as^ny prevailing in this Mint up to 
1850. Though it is still practised by many English assuyers of 
great skill, it has boon almost entirely superseded on tho Conti- 
nent in consquonco of its short-coining by ono contrived by Gay 
Lussac, which is less dopoudout on tho individual operator. 

This, known as La voie hmmdo, or tho volumetric proeoss for 
ascertaining tho finc4®fes of silver bullion, consists in precipitating 
the silver as an insoluble chloride from the solutio j in nitric acid 
of a certain weight of tho metal to bo examined, and in effecting 
this by tho uso of a solution of common salt (clilorido of sodium), 
containing a known proportion of salt ; this is ndded gradually 
till just sufficient lias been used to throw down tho whole of tho 
silver present as chloride : as chlorine unitos with silver in defi- 
nite ohomieul proportion, the amount of silver presont can be oasily 
and accurately estimated by merely ascertaining the amount of 
salt which has been oxactly necessary to convert the whole of it 
into chloride of silver. 

This is tho method practised at the Paris Mint, and l>y the 
eminent outside nssayers to tho Royal Mint of Groat Britain, and 
I believe at most of tho Europoan and American Mints. 


* It being impossible in the operations of a mini to produce a certain mix- 
ture of metals (such as silver and coppet ) with niuthomal leal accuracy, a 
certain deviation is allowed *bovo or below tho legal standard : In India tiff* 
deviation or “ remedy” in fineness is 1 dwt. in tho pcfUnd Troy %. e. 9 j v th 
puit equal to about 4Jj paits in 1'fOO 

* P. S. $incc this paper was read, a Legislative *Act of tho Government of India 
has been promulgated which declares that the remedy m Anemias is wot to 
exceed 2 thousandths for tho Rupee and Half Rupee, aqd 3 thousandths in tho 
ease oftbo gmaller silver coins. ^ # 

ftft The Mint reecives tho bullion in bulk and returns it in coin, a certain 
seignorage to cover expenses being inducted. 
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Assays can be confidently made by it to J dwt. or about 6 
grains in the pound Troy, or even indeed to half this, say to £ 
part (0.5) in 1000. 

The volumetric system is especially applicable where the silver 
to be assayed by it is alloyed with copper only, and where the 
fineness is approximately known beforehand ; both these condi- 
tions to its successful usage exist in such Mints, whore the only 
silver assays mado are those of metal already alligated for coinage 
to the legal standard. 

It is acknowledged by its advocates that the presence of ‘mer- 
cury in the alloy would materially interfere with the accuracy of 
the assay, and a certain (rathor todious) modification of the pro- 
cess is essential to avoid error under such a contingency. 

Its adoption in the Indian Mints was not considered desirable 
by their assay officers for reasons of which the following are a 
few : — 1, A vast amount of the Bilver whichjbmes to the Indian 
Mints, (viz., China and Rangoon Syceo, bazaar cako silver, 
Japaneso coins, ^c.,) contains not only morcury, but load and other 
coarse metals. 2, No sutficiontly approximate idea of the fineness 
of such silver can be formed before hand, thus necessitating a pre- 
liminary assay by oupollation. 3, The high tomperature of an 
Indian climate renders it impossible to retain tho solution of salt 
at an uniform strength for any length of time ; the evaporation 
and concentration derange tho equivalence which it is essential to 
maintain botween it and tho proportion of silver meant to be pre- 
cipitated by it ; thus involving very frequent tedious testing to 
ascertain daily the actual strength of tho standard solution. 4, 
The whole of the important manipulations should be gone through 
by tho Assay Master himself or his Deputy, a labour beyond their 
strength in this climate with a very large daily number of assays 
of various finenesses ; and one which would preclude the possibility 
Of his attending to the many other importanj duties* which devolve 
on the head of an Assay office to a Mint jn India. 

The method of assay by cupellation then not being accurate « 
enough for the requirements of trade, and that by the French pro- 
cess being considered unsuited to the peculiar work devolving on 
the assay officers of the Mints in India (where there are no bullion 
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refineries), it became necessary here to adapt and introduce a 
system more likely to fulfil all the objects required of it. * 

In the vofJunotric system it has been seen that the proportion of 
silver present in a mixed metal is estimated by ascertaining the 
exact amount of salt which it toCjc to precipitate it in the form of 
chlorid^ of silver ; the same end can be attained by collecting, 
drying and weighing the chloride itself. 

100 parts of it represent 75*3 of puro (metallio) silver. 

Hitherto this process whon resorted to at all seems to have been 
restricted to a very limited application, such os a solitary analysis 
for some special purpose, possibly the examination of a standard 
u trial-plate” where the greatest accuracy was required, or perhaps 
an assay (3r would resort to it as a delicate confirmatory test of one 
or two of his assays by the volumetric method. 

8 oino books which go into tlio principles and details of the 
assaying of silver, qpike no mention of it whatever, othors allude 
to it, merely to dismiss it, as u tedious and loss oxact” (than the 
French process). In theory , the process is allowed by all to have 
the merits of accuracy and simplicity, but it is implied that the 
tediousness and difficulties of tlio manipulations (supposed to be) 
necessary to the carry ing out of the theory, detract materially 
from its practical value : certainly the few dotails of the manipu- 
lations occasionally given, such as the weighing tlio chlorido of 
each assay (after collecting on a filter and fusion)* in a porcelain 
capsule, previously counterpoised, were calculated to detor from 
the idea of this process being ever made available for the assay of 
silver on a large scaUK 

The credit is due to Mr. J. Dodd, a former assay master of 
the Calcutta Mint (and a Surgeon in the Madras army) of having 
encountered those difficulties of .manipulation, and of having over- 
come thorn inasmuch as ho modified and simplified them, and in 
short so systematised the whole practical working of the process, 
as to render its application to the assaying of silyer, to any amount, 
easy, accurate and economical. # 

* Of coarse in practice it would be necessary periodically to recover the 
silver (by seducing it to the metallic state) from the closely attached fused * 
chloride in ea eh capsule, — a very tedious measure. 
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That this rosult was not attained without much labour and much 
patient investigation, and that his successors in office acknowledge 
their deep obligation to Mr. Dodd’s intelligent industry will be 
apparent from the officially recorded testimony of two of them, which 
I think it due to him and to tjpern not to withhold, when making 
mention of the practical currying out of this method of assa^y. 

Viz, Sir W m. O’Shaughnossy, who was Deputy Assay 
Master of the Calcutta Mint in Mr. Dodd’s time, and himself a 
practical chemist of high reputation, writes in April, 1852. 

44 Previous to making over charge of the assay office to Dr. 
‘‘Shaw on the occasion of my proceeding to England on duty, 
14 1 doom it an act of justice towards the assay master, Mr. James 
44 D o d d to plueo upon record an acknowledgment of tho end- 
44 nent service Dr. Dodd has rendered to tho Assay Department 
44 and to the art of assaying generally by liis investigation of tho 
44 analytical process for assaying silver, hi ^improvements in the 
44 mauii>ulation of the process, and his admirable system of arrangc- 
44 ment which renders it eapablo of effecting in 24 hours moro 
44 assays of silver than the mint can ever reqmve in that time.” 

Dr. Shekloton the present assay master (now on leave), 
an assayer of long experience, when giving officially to tho Mint 
Committee at their request a dot ailed statement of tho process, 
aays (April ’55), 44 It would bo quite impossible, howevor, by any 
44 mere description fc to form an adequate idea of tho elegance of tho 
44 process on the perfection to which it has been brought by the 
r< skill tyid unwearying industry of Mr. Dodd, late assay mastor. 
44 To 1 hiffi is duo not only tho merit of itsnntroduction, but the 
14 removal* of every practical difficulty in its working ; the confi- 
44 donee with which hie system has been adopted by all his succes- 
44 aors is the highest tribute to its completeness and efficiency.”* 

Method qf assaying silver by the 44 chloride process” {as cmducted 
in the Calcutta Mint) givm sometchqf in detail. 

The samples (of musters”) for assfcy are, to save time, first 
approximately weighed Ify an assistant, they are then placed 

* When in the Madras Mint, I remember seeing recorded similar testimony 
from Dr. 8 h the Assay Master , when describing tlio process on teoommend* 

mg to the Madras Government its adoption in his office. ' 
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(each sample in duplicate) in small shallow saucers of polished 
copper and so brought in batches of 40 on a board, containing in 
numerical Order receptacles for the little saucer, to the Assay 
Master whoy» in the delicate a* say balance, exactly brings each 
sample to the one required weight* 

As each sample is weighed, it is transferred from the platinum 
skiff of the balance to a bottle on the left hand of the assaycr, by* 
means of a small coppor funnel. The bottlesf for this purpose 
are hold in readinoss for the musters by an assistant and, on receiv- 
ing them, are removed into the Laboratory in batches of six. * 

On being taken to the laboratory, they are ranged on a circular 
platform or turn-table and there one of tho (European) assistants 
adds by means of a pipette 1 J drachms of nitric acid to each 
bottle, which are then (without their stoppers) transferred to a 
sand-bath and exposed to a considerable dogroe of heat, till solu- 
tion of the contents is effected. 

The specific gravity of the nitric acid usod is generally 1200, 
t. e . in the case of known alloys of only copper and silver, Such as 
the standard meltings, coins, &c., but when the naturo of the alloy 
is uncertain, such as bazaar silver, or some sycee, (whore the 
presence of mercury may be suspected), a stronger acid of sp. gr. 
1320 is used. It has been found too by experience that the chlo- 
rides from fine bar silver eventuate better, when the solution has 
been effected in the stronger acid. * 

When the samples have been completely dissolved, f the bottles 
are brought back to the platform and there each receivos through 
a glass funnel§ about six ounces of cold distilled water. 

There is then added to each bottle through a glass pipette, os 
before, 1J drachms of hydrochloric acid, sp. grav. 1060, which 
immediately converts the silver present into tho characteristic white 
precipitate of chloride of silver, which forma in slow-falling curdy 
* volumes* % 

* T*he amount of this weight will be more particular!/ referred to further on. 
f The chief appliances will he described more folly in an appendix. 

J A slight residuum of gold, ns a black powflor is very generally seen. 

{ The portion of this which enters the neck of the bottle is protected, or 
sheathed, with an inch of India rubber tubing to prevent chipping, if struck 
against the neck of the bottle. * * 


49 
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The stoppers (previously dipped in distilled water) are then care- 
fully replaced and the bottles are allowed to stand for five minutes. 

The bottles are next well shaken two and two by the laboratory 
workmen for three or four minutes till the chloride aggregates 
and rapidly falls down, any particles which may remain attached 
to the neck or upper part of the bottles are washed down by a 
quick circular motion, and more distilled water boing added to 
within about two inches of tho neck, (groat caution being observed 
in removing and returning tho stoppers) ; tho bottles are then 
allowed to rest each in its assignod place on tho platform for four 
hours. 

At the expiration of that period, the clear supernatant liquid 
(blue coloured when copper is present) is removed by a glass 
syphon, which is lowered to within an inch of tho deposited 
chloride, tho greatest care boing taken that none of it is drawn up 
into the syphon. As each platform i8 made to revolve on its 
centre, according as each bottle is syphoned, the operator sitting in 
one place brings the platform round till the next bottle in order 
gets under tho syphon, which is thus in rotation lowered into each. 
The fluid escapes from tho long leg of the syphon through a 
funnel fit tod in the table to a jar placed underneath. 

After the first syphoning, the bottles are immediately filled 
again with distilled wator, and each gets a quiet circular motion 
for a few momeneft, and tho precipitate is again allowed to settle 

evenly as possible, this time it will be sufficient allow them to 
,est for two hours, when they are again syphoned as before and the 
stoppors returned. 

Under ordinary circumstances these two washings are sufficient, 
but if the silver is evidontly “ coarse,” a third or fourth washing is 
similarly given. 

"When it is considered that the chlorides have been sufficiently 
washed, tho bottles are placed for half an # hour in a reclining ' 
position on their jplatforms, this causey the chloride to ftll and 
settle to one spot and renders its removal from the bottles more 
easy. 

• Meantime a pneumatic trough has been got ready, capable of 
.containing a batch of twenty inverted bottles ; the trough is filled 
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with distilled water : far each bottle there is plaoed on the floor of 
title trough a small porcelain saucer holding a little Wedge-wood 
crucible or cup, each numbered to correspond to the bottles.- A 
laboratory rorkman then removes the stoppers from the homes 
and hands them one by one to assistant at the trough, who 
* placing his forefinger over the mouth of each bottle inverts it over 
its corresponding cup, and does not remove his finger till the neck 
of the bottle has passed down through the water and well into the 
cup : then the finger boing taken away the bulk of the chloride 
falls *by its own weight to the bottom of the cup. 

The bottle is held in the position by two rings one (the larger) 
aboVe the other, which are fixed to the sidos of tho trough : this 
arrangement retains each bottle in situ, at the proper slant, and 
admits of the operator gently revolving or slightly raising the 
bottle with his left hand, whilo with, the right ho patiently taps 
the bottom and sides till the u hole of tho chlorido has been dex- 
terously got out, the finger is then again placed over the giouth 
and the bottle raised up through tho rings and handed (mouth 
upwards) to the nssayer, or to the supervising assistant standing by, 
who carefully examines it to see that every particle of chloride has 
been droppod into the cup. When this part of the manipulation 
has been neatly done, none of the chloride falls over into tho saucer 
which is placed as a precautionary measure under each cup. 

When the chloride falls into the cup, it is iman uneven lumpy 
state and not in a favourable condition for being uniformly dried, 
it has therefore next to be broken up. For this purpose the cups 
(containing the chlorides, and water to the brim) on removal from, 
the trough are taken in batches on a tray to an assistant soated at a 
steady table, who first carefully decants off about half the water, and 
then with a finely polished glass/od (four inchos long and one-third 
inch thick) gently stirs and beats the lumpy precipitate, while 
revolving the £up on the table ; this causes it to lio evenly and 
loosely at the bottom If the cup as a purplish gj^y powder, not too 
fine. w 

He next washes the rod over the cup with distilled water from a 
drop bottle, lest any of the chloride may be adhering to it, and sprin- 
kles a dro|) or two from it on to the surface of the water in each 
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cup, so a 8 to cause to sink any minute partiolos that may happen to 
remain floating. He then, after an interval of ten minutes, drains 
off $bout three-fourths of the supernatant water, which he lets run 
down the rod into a vessel near him, and with a tA$> or two with 
the rod to the outside of the cuj* to still further loosen the deposit, 
this part of the manipulation is concluded. 

The crucibles aro next taken to the d lying furnace, where a 
steam bath is roady to receive them, on tho perforated upper plate 
of this they aro rnngod, and allowed to remain for about an 
hour. This gradually and without spurting, frees the chlorides 
from moisture, which may bo known by their caking, t. loaving 
tho sides of tho cups round tho edges and forming at the 
bottom of each a loose cake, resembling somow hat a gun-wad. The 
crucibles are then arranged on a hot air plate and there exposed 
to a iompornturo of betwoon 300° and 35U° (Fa hr.) for about 2 
hours, till thoroughly dried, when they ore ready for weighing.* 
Whonsthe abovo manipulations have been carefully and satisfac- 
torily gone through, each little cup contains an unbroken, tole- 
rably firm, ettko of chloride of silver, lying unattached, which 
admits of being easily gi aspod with a pair of forceps, and cleanly 
lifted out of tlio cup and convey cd to tho skiff of tho assay balance 
in which it is weighed. Tho i ups are gonorally brought from the 
laboratory to the assayor at the balance, in batchos of 8 or 10, A 
“ Standard, ” sjnthotkaliy prepared of pure silver and copper, and 
an ass^ pound of puro silver aro introduced with each day’s set of 
asedys oud their chlorides dried with tho others, and the analysis 
of thorn verified before weighing the rest Occasionally these 
u checks” are also fused and weighed in a porcelain capsule, but 
the weight found nover differs from that of tho clilondo merely dried 
as above. * 

s 

On oo, or twioe a month, the silver is recovered from the accumula- 
ted chlorides, which are well pounded in a mortar aad brought to 
a powder and then*mixed with a proper f proportion of chalk and 
charcoal, and put into a wrought iron crucible and reduced with 

• The chlorides are weighed warm, to obviate the risk of their absorbing 
c momtnre ; a precaution especially necessary in the heavy monsoon weather 
in, this country. • 
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beat. The metallic silver so recovered is transferred to the 
Mint. 

Under the circumstances of the solution and of the precipitation 
as detailed above, should any gold happen to be present in the sam- 
ple operated on, it is not dissolved* and tlioreforo becomes entangled 
with the precipitated chloride of silver and dried and weighed with 
it, and accordingly comes to be regarded and valued as silver. In 
this the chloride procoss resembles that by cupellation, which like- 
wise takes no distinguishing cognizance of gold, and both these 
processes contrast in this respect with the volumetric ouo which is 
a rigid analysis for silver alone ; so that, strictly speaking, an assay 
conducted by either of the first-named methods ascertains the 
proportion present of “ the precious metals; ” i. e, silver and gold.* 

Should mercury bo present it does not interfere with ^ho result, 
when tho solution has boon effected in excess of nitric acid with 
strong heat. Thus tho mercury hecomos peroxidizod, and hydro- 
chloric acid forms no precipitate in solutions of mercuric salts : 
any mercuric chloride resulting from tho combination would re- 
main in solution, and be washed away in the course of the process. 

Should lead happen to be present, hydrochloric acid givos no 
precipitate in a dilute solution, tho chloride of lead being soluble 
in a cortain proportion of distilled water : but oven were the pro- 
portion of lead to silver tolerably large, and the chloride of lead 
happened to be thrown down, the repeated washings would dis- 
solve and got rid of it. 

With rogard to the weight of tho small portion taken to ro- 
presont tho mass, the system prevails in tho Indian Mints of 
taking samples for assay by granulating a email portion of the 
contents of each melting pot j when tho metal is in a thorough 
state of fusion and has just boon well stirred, a small ladlofttl 
of the molten metal is quickly poured from a tolerable height into 

* Hnch of th% silver which finds its way to the Indian Mints ib rich in gold j 
for instance sycee contains on an average somewhat about 12 grains m tho 
Troy pound. This in minting operations is considered as silver, and as such 
it outers into the coinage. There being as yetsno refineries established here, 
through which snch silver could pass to tho Mechanical Departments of tho 
Hints, the silver coins made during a period when h heavy importation of 
syoee hod been worked up, contain as much as 4 or 0 grams of gold in every* 
99 tolas or X Ib^Troy. 
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a voflpel of water, and the granules so formed received on a 
atrainer, lifted out and perfectly dried.* The weight of this Bped- 
men representing each fk>t was at first fixed at 24 grains techni- 
cally called the “ assay ; this in the case of pure silver yielded 
31.87 grains of chloride of silver, while tho same quantity of 
Indian Standard silver (which is \ Jth eilvor plus ^th copper = 
916.06 in 1000) yielded one-twelfth less or 29.21 grains on 
the weight of chloride being ascertained in oach case a table wdiieli 
was calculated and prepared for the purposo wus referred to and the 
oquivalont fineness assigned to tho J dwt., plus tho odd grains, when 
an} f . But when it became desirable to prepan) for the decimal form 
of notation, a number more convenient than 31.87 was looked ‘for 
to represent purity or 1000, and 25 was fixed on ns a desirable start- 
ing point, particularly as the quantity of pure silver yielding that 
amount oi chloride, viz. 18.825 grains, was quite largo enough to 
represent oach pot. [ 

The weight therefore of tho “ assay pound’* in uso at presont is 
18*825 grs. Thi§ produces (with chlorine) in the case of pure 
silver 25 grains of chloride of silver. J 

But to obviate the necessity of constant reference to a calculated 
table to fiud tho cquhnlont in pure silver of tho amount of chloride 
of silver found in oac h case, it w as ingeniously arranged to stamp 
ca<h of tho assay weights not with its actual weight, but with tho 

4 

* Tlio introduction into tho CnlonUa Mint, of this system of taking musters 
is I In ul attributable to Dr. Boycott. Into Assay Master, and to Dr. 

S h ok l e fro u, 'who by a number of interesting experiment* satisfied themselves 
that samples so taken ropiesont the muss of mmul metal to be valued much more 
fuirlj than samples of the si. me mass ent or gouged from it after it lias been 
jKitiml fttul allowed to cool in the ingot moulds whore a partial Reparation of tho 
copper from the silver seems to take place . the result boing, according to the above 
experiments, that m the case of ingots cast in upright moulds, all tho outside is 
much below the overage fineness ot the mass on assay, and the centre much above 
it. This icflors to alloys of silver and coppsr mired m or about the proportion of 
** standard.” According to Monsieur Lovol, however, it would appear that when 1 
an alloy ot silver and copper in which the proportion of the Jotter is very high 
(m'r. over 28 per cent ) has been melted, poured, and allowed to^ool, an opposite 
result to the above is found, 1*1 z the outside of the iftgots is above the average 
fineness. An hasay therefore from a granulated g%mple must give a much nearer 
approximation to truth, than one fronts cut sample. 

+ The average weight of theVontonts of each, malting pot is 12,500 tolas or 
about 890 pounds Troy, so that the specimen taken to represent this is hat 
about the 119,000th part j oach sample is assayed in duplicate. 

1 t The basis .for these numbers was footed on the proportio% in which, 
,<u:&rd«H 9 to Turner, silver combines with chlorine Vir. 100 parts with 82.80. 
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figures representing the proportion per niille of pure metal which 
such a weight of chloride so found corresponds to ; thus, supposing 
a melting of five franc pieces was being^foayed, and the chloride 
resulting frdin the assay pound operated on, weighed 22,5 grains, 
(shewing the actual pure contends in tho samplo to bo 10.94 grs.), 
instead of referring to a table to see tbe equivalent per mille-ago 
of pure silver, that weight which is actually 22.5 grs 1ms 900 
marked on it, and the assayer simply reads the touch from it. 

Accordingly tho assay weights are as follows : — 


Actual Weight, Figures mruked on 

m grama. tho weights. 

• 25 1000 

22*91 (Std.) <• 91GG6 

22-5 900 

20 800 

17*5 700 

15 0 000 

12 5 500 

10 400 

7-5 300 

5 0 200 

2-5 100 

1-25 50 

10 * 40 

0-75 t 30 

0-50 20 

0-25 10 

0*1 25 «•••••, •••••»•••••«••••••••••••*•«» 5 

0100 4 

0 075 * 3 

0*050 * 2 


0*025 1 

Assay ib., weight 2= 18*825 grains. • 

The assays fur the valuation of merchants* bullion are reported 
to the Tinn^* 1 pert, i. e the value of our smallest weight, and as 
the distance from zero to the point (shown by a scale and indica- 
tor) at whi&i the balance “breaks” with this weight in either 
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pan is sub-divided into five/ the 'decimals over or under one-thou- 
sandth can bo read off. 

Accordingly assays dfc reported to the mint office (as a matter 
of interior economy, for facilitating the alligation arrangements) 
to -4 and *6 (e. g . “ 097*4” : “ 90^*6”), and the assays of the stand- 
ard meltings and of the local pjx coins are reported to *2. Thus 
roports are made with confidence by this process to a little over 
1 grain ( 1 *152) in the Troy pound. 

Though the w hole process can be carried through to comple- 
tion io the case of a small number of assays within 21 hours, 
still in the ordinary hea\y current work of the office, assays are 
not completed till the third day Thus, the samples are tendered 
suppose on" Monday, they are “ weighed in” dissolved and preci- 
pitated on that day, on the next they are washed and siphoned 
twice, and on Wednosdny they are il potted,” dried and reported* 
Tho certificates of value (payable on demand at the Government 
Bank) are examined und signed by tho assay master on the fol- 
lowing morning and handed to tho inorihant or liis agent. In 
like manner sumplos toudorod on Tuesday are, under ordinary 
circumstances, weighed and reported by the assay master on 
Thursday, and so the work goes on stoadily, under a systematized 
routine, whero oach houi has its assigned duty.* 

An ordinary day-work consists of eighty assays,! estimating 
impoi ted bullion to th# value of 4 lacs of rupees, and standard 
meltings and coins to the value of 5 lacs. But on emergencies, in 
time of heavy pressure, by working extra hours, as many as 164 
assayB havo boon daily conducted, estimating bullion to the value 
of eight lacs of rupees, and standard coins and .meltings to the 
value of fourteen lacs. * 

' Such is an outline of the method of assay, worked on a large 

• 

* When holidays or Sundays intervene, the current work is so arranged 
that the chlorides are not allowed to remain an undne timet, exposed in the 
bottles, more especially after tho second syphoning, «rhen a minimum of acid 
is present ; under euott onoumstancee, the oblon^es are fonnd to lose somewhat 
in weight, becoming finely divided, easily broken, and showing a tendency to ad- 
here to the cups similar results from allowing the chlorides to remain in the 
bottles with Jnsofficienoy of acid have been fonnd to follow even when the but 
ties have been the whole time secluded from light. Syphoning too low most 
* also, tbr simltaf reasons, be guarded against. c 

% 1* Exclusive of any gold assays which may be going on. 
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Beale ; -Off course successful results from it cannot be expected 
unless each step in the manipulation be conducted with great 
care and accuracy, and only tlioa oftertlaueh practice and ex- 
perience. • 

The natives of this country possess groat aptitude in Acquiring 
the hkill and confident lightness of touch, so essential for delicate 
manipul&t^n , tins, ridded to tliuir tliaractousiu patience, makes 
them adniirablo suboidmatos m an assay laboratorv, uudei judi- 
cious supervision moioovei, their labour is (heap, so tliat on the 
•whole, the piocess seems to be especially suitable for an Indian 
Mint. 

When bar silver is impoited fioin tlio Continent, tho assays of it, 
ttutdo here, almost mvaimbl} t on ospond most < lonely with those 
previously made ol it m Toils bv the voluinetiu method. But wore 
frnthor pioof modi d of the pim ti< ul a< ( nun y of our systoin, it is 
to be found in the very clow proximity 1o tlio legal standard, at 
winch the large Indian roiiiugo has been maintained for many 
yeais, as annuall> repented by tho assay ors to tho Royal Mint of 
Great lint am, wlio tost tlio iiueuoss of tho ludiun pyx coma 
by tho French humid prow ss * 

Without this method (improved and made moro peifect, as it haa 
boon, m tho bauds of sut cessive Assay officers,) it would, to iny 
mind, have been vory difficult for tho assay establishment* of the 
Indian Midts to have dealt with, in the ea/ne time and u tth ike same 
accuracy , the immense importation of silver to India during the 
last 15 years In the single yt ur 18G5-66, there was poured 
into the Indian Mints, and manufactured into com, silver alone 
reaching in value to tho prodigious amount of over 14 millions 
sterling. 

The system whn h enabled the assay officers to value such a 
rapid and heavy influx with accuracy, and with salilft,'‘tion to tl&e 
importer on the one hand and to the mint (the buyer; on the 

• The Calcutta Assay offidt* has been fortunate in the possession of its Fore* 
man, Mr- Frewin, who for over 3 » \ cars has bin ti v riv t ly engaged in assay 
opetations. JTe was head assistant in the office under Mr Dodd when the tat* 
ter was investigating tho adaptation of this system, and no doubt Mr. Frew* 
in’s intelligence and dexterity contributed to its successful introduction and # 
subsequent' ^working , he has trained nomeroua subordinates to tho laboratory 
work who have turned out expert manipulators. 
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othor, and to faithfully maintain the immense resulting coinage 
rioso to legal standard, has been put to a severe test. If success 
be the criterion of merit, the 20 years’ large experience of this 
method gained in the Indian Mint'* goes, I think, to show that it 
is worthy oi u yet wider held ol utility. 

Appnidur. 

1. The bottles, used in thin process, are of thin (l>ut strong) 
white glass and < on turn about 12 fluid ounces : about 6 inches in 
height and 2} me lies m diumotec at the bottom, which should pro- 
fiont a poifi < tly e\on, 1 cm 1 floor; tiny nro without any (abrupt) 
shoulder, but btsomo gradually pyramidal fiom about hall way* up 
to the neck : this shape favouis the easy dropping out of the 
chloride. Tho iuuk is about ono nidi in length, polished on its 
inner surface ; the stoppers are of ground glass, polished, with 
globular heads, and are made to fit with tho utmost auunuy and 
smoothness. Tho bottles and stoppers aro numbered, to corre- 
spond with tho number on the muster board and also on tho 
cups. 

2. Tho Ut tups” are Wedgwood crncibles, smooth and thin, 
about 1} inches in height, 1 $ nuhes in diameter above, and a little 
less than one inch in outside diameter at tho bottom. The floor 
should 4>e perfectly levels and neither it or tho sides should 
present any roughness likely to retain the chloride. The cups aro 
all numbered. 

3. The porcelain saucers are shallow, 2 of an inch ip depth, the 
upp^r diameter is about 1 nuhes, the lower 2J inches. 

w. The turn-table is a circular boaid of about 3 feet in diame- 
ter, fenced by u brass railing (or by a simple ledge) ; its centre is 
occupied by a raised platform about 2 foot in diameter, between 
which ondtfll rail the l>oUlos (2C> on eadi) stand, the round outer 
edge of the platform having semilunar niches cut in, it, into which 
tho bottles fit , opposite to each niche on thif platform is a little 
concavity in which the stoppers rest when not in the bottles.^ Each 
turn-table is made to revolve on its centre in either direction, and 
is raised about 6 inches above the long general table on which all 
ace supported ; close to each a funnel is fitted into the lower (sup* 
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porting) table for conducting away the fluid syphoned from each 
act of bottles. 

5. The trough is a basin of cast iron (painted), it may be oblong 
or round, raised to about the height of 3 feet from tho ground ; 
when round and largo enough for 20 bottles, space and "distilled 
water may be economised by having a platform insulated in the 
oentro. This is convenient for resting tho bottles on after the 
chlaridos have boon got out. A trough of this bind may* he about 
*2 J feet in diometor, having a space 7 inches broad and 4 deep all 
round between tho circumference of the basin itself and tho outer 
edgo of the island platform. Into this space is poured distilled 
water to tho depth of 3 inches. From the run of tho trough hung 
as many brass supports as there are bottles to la* inverted, these 
arc two circular clasps connected at the back to n bar common to 
both : one, the larger, is 11 inch above the smaller and lower ono 
which is under water; they are open in front (or towards tho contra 
of the basin) to about $ of an inch in width. Tho openings of 
both are in the same line owing to the lower (smaller) segment 
being projected towards the centre bv an abrupt curve in tho con- 
necting bar, by which they hang from tho brim. This arrangement 
receives and lix.es the inverted bottles in the required position. The 
distilled water is removed from the trough by tho withdrffkrul of u 
ping. These troughs are sometimes nUde to revolve on the centre. 

6. Tho <b*ep bottle used for washing down the glass rod whoa 

breaking up the chlorides, and for sprinkling the surface of the 
cups, is small sized, round, so as to bo easily grasped; it hold* 
about six ounces. Tho stopper is hollow, with 2 small tubes load* 
isg from its head, ono opposite to tho other. Glass is so liable to 
break or chip, that a hollow silver stopper is now generally sub- 
stituted. • 

7. Tho steam -bath is simply a square vessel Slade of shoot 
copper, between three and four inches deep, the top or upper plate 
of which* has a number of circular opening* about two-thirds of 
the diameter of a wedge- wood crucible^ There is also a steam 
escape pipe leading from the centre below to about a foot in height* 
They are of Various sizes to contain from 10 to 150 pots : they ar^ 
raised or mor&thy two lateral handles. 
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8. ITot air plate: of thin sheet iron bored with holes .for the 
reception of the crucibles, raised by iron feet about 1£ inches above 
tho furnace plate. It is furnished with a square tin cover which fits 
over it. This is provided with lateral apertures for the escape of 
heated air, and with a tube from its loof for the reception of a ther- 
mometer. 

Tlie drying furnace on which tho above rest is surmounted by a 
hood, the - door of which (glared) slides up and down by weights 
aud pulleys ; tho plate is heated by mcaifb of gas jots ; it has a good 
draught, to carry oft tho nitrous fumes, as on it the musters arc 
dissolved in the first instance on a sand batli. 

9 Tho forceps for removing the cake of clilorido from oach cup 
to the skiff of tho balance should not bo too sharp in its grasp, it 
is much improved by having the blades tipped for about an inch 
from tho points with platinum about J- inch in width. 

10. It is a convenience to have tho assay weights arranged in 
a set of ivory compartments in tho weight box ; on tho floor of 
eaoh qpmpartiuont nro engraved the figures corresponding to those 
engraved on tho weight which occupies it ; by this means the 
AHNiyer has merely to glance at his w eight hex to sec what woiglits 
are in tho pan of the balance, and to read off tho “touch” when 
oach ohlffHde is counterpoised. 

♦ 

Disruption of the Figures. 

No. 1*, Tho fluid being syphoned from the bottles ^ tlioso in a 
slanting position on the turn-table havo been syphoned for the last 
time, ami the ehloiido is being thus caused to collect to one spot. 

No. 2. Tho bottles in position in Iho trough — so as to let tho 
chloride fall into the cups underneath the water. 

No. 8. An assay bottle— in natmal size — m which tho sample 
is dissolved and the chloride of silver precipitated. 

No. 4. Wedgwood cup in which the chloride* is received, 
broken up and dried. fc * 
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Descriptions of some new land shells from the Shan States 
and Peoit; — by W. Theobald, Jun., Esq. 

(With plafc XVIII.) 

[Reoeived and road 7tk Soptemt>er, 1870.] 

On the return of my colleague, Mr. F oddo n, fronrthe vaJloy 
of the upper Salwin, lie was good enough to place in my hands a 
email, but most interesting collection of shells made in that region, 
of which I at once gave a meagre and imperfect list in the Journal 
Asiatic Socioty of Bengal (YA. xxxiv, part u, p. 273 etc.), with 
figures of some varieties of Melania variability Jl •<?. 1 forwardod 

the greater part of, ilia now shells home to Mr. Benson in the 
hope, that they would be worthily described fti the Annals and 
Mftgazino of Natural History. The bad health, however, of that 
veteran conchologist, prevented his publishing descriptions of 
them, and I liuvo aocorclingly m>self drawn up tlio characters of 
some of the now spocios from duplicates which I retained in my 
own hands. But as I have not as yet been able to recover the 
collection forwardod to Mr. JBonson, my present descriptions by 
no means embrace all the novelties procured by Mr. Fed den. 
In order to indicate the richness of file fauna, 1 must refer the 
reader to the rough list published m the above cited volume of our 
Journal. I may notice that, besides the new species here to bo 
described from the Shan States, the following already known from 
the Burmese region are also represented in the collection ; Helix 
kelia/era, B 1., II. nanu, B o n «. ; II. gratulator , B 1 (var.), II. an- 
sorma, T h., II. dchhrata, Bens., II. tinulartt, F c r. var., If. Oldhami, 
B s. f II. Iluttom , P f., IT comeptfl, B s., Nanma I'itrmotdety D e s h.^(?) 
N. in/ula , B s. (Epical) and N. attigia , B s., Uel. lilanfordi , T h. 
Bultmus Niligpri cut, P f., B. vicar itts, B 1., Opeas Walker i, Bs , (this 
species and H. tarns were originally described from tlie Anda- 
mans) ; Achatina ( Ole$sula) Thcobaldiapa^ Hanley,* Alycmun gran 
phicuif Bit &c. 

In* addition to the new species from the Shan States, I have it} 
the present communication also described a few interesting new 

* Conch Jodica. pi. xvii, 5. 



396 description* 0 / some nmkmd sheik . [No. 4, 

forms which I have within the last few years collected in Pegu 
and at Moulmein. 

Jerdonia (P) Phayrei, n. sp. 

Testa parva, turbinata, perforata ; apice exserto ; anfractibus 
quinque, angulariter quadratic, cAnvexo planatis, bicarinatis : eari- 
nfi quaque plurimis sotis roguiariter radiatim parumqtte sursutn 
inclinutis armata, 2i&u poripheriali, HJu ad suturam posita, in ul- 
timo oiifructu tftntum curmis duabus solutis apparent! bus ; area 
ciroumumbiliacari duabus earinis iiliformibus circumdatit, umbili- 
cum vulde profundum coarotantibus. Epidormido vi\ seabriuscula, 
fusea, ad aporturinn leviter striata, ^porturu subcirculari, in tog.ru, 
baud obliqua ; peristomata prope murginoni superiorem broviter 
oxpanso. Diarn. major .13, diiun, min. .10, alt. .12 uac. 

Habitat : “ Shfyi States,” vullo suporiori Sol win. % 

I have named this shell in complimont to Sir A. P h a y r e, 
first Chief Commissioner of British Burma, who directed the ex- 
ploration of the upper Salwin. I include it merely provisionally in 
Jerdowda , as the operculum is unknown, and I have only one speci- 
men to describo from. It may prove to bo a Cyathopoma . 

Alycams bifrong, n. sp PL XVIII, Fig. 1. 

TostA perspective umbilicata, dopresso conoidoa, translucent©, cor- 
nea ; apice rubollo ; spiru elovatiuseuhi, suturu impress*! ; anfractibus 
quatunr, rotnndis, juxta gtricturam regulariter et confertim atriato- 
eostulatiiif roliqua parte aliquando loro Irovigatis, aliquando levissime 
strict is, Stricturu glabra, longa, fere quartam partom ult. anfractus 
eoquante, duabus coetis fortissimis munita, quanim posterior paulo 
robustior et anteriore longior ost ; tubulo suturali tenuissimo, 
adpresao, quartern peripherito eequante ; aportura ampla, circulari, 
eei^tdin defleota ; perist. duplici, albido, labio adnato angustissimo, 
labro infra modice incurvato. Hiam. maj. .20, inin. .15, alt 
.10 unc. 

Habitat : Shan States. 

jiyosBUfl ououllatus, n. sp. PL XVIII, Fig. 2. 

Tost£ umbilicatd, depress© subdiscoideA, rubente cornea, transvoT- 
aun striatA, jhxta stricturam etriis fortioribue give costuh/filiformi- 
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bus coafertisaimis omatA ; apiee glabro, rufeeoente, elevatioseulo ; 
anfraetibus quatuor, convexis ; tubulo suturali modico, quartaxn 
periphorii© vix ic quanto ; stricturfi, brevi, laevigata, striis nonmillis 
eostiformibus ml basin et costa erassa transversa notata. Aperture 
panrni obliqua, subrotundata, for© soiuta, labjo extern© medio© 
expanse, lamelloso undalato, ad marginem paulo iucrassato, $-inoiso f 
lamella super a maxima products, ; labio simpliei, paulo arcnato, 
supra vix adnato ; oporculo corn on, margin© do v a to liuoleoqu© cen- 
trali parum excavate. Diam. maj. .21, diam. min. .20, alt. .21 uno. 

Habitat : Shan States. 

Tlii.* is ft remarkably fino species with the cronulatod lip of A. 
phctwhcilus much exuggoratodr 

Alyceeus Feddenianus, n. *p. PI. XVII I, Fi^. 4. 

Testa. globose subturbinnto, profunde umbilieutA, glabra, in ulti- 
mo anfractu ad suturnm peculiariter doplanatil, doindo subungula- 
ta et infra unguium lu\ issimo convoxiuscultt sou planatu et angustata, 
sohda, brunnea ; anfraetibus rapid© crescontibus, superionbufl, 
convoxiusailis, ultimo supra ot prop© umbilicum angulato; tubulo 
Buturoli tonui, propo aperturam orient© et fere dimidiuin ultimi 
anfractus in longiiudine cuquanto ; strictura brovissima, vix conepi- 
cuca; apertura circulari, oamoola, supra angustissimo adnnata; 
perist. duplici, intorno intogro, tonuissimo, extorno broviter ox- 
pansiusculo et rofloxo. Diam. maj. .20, d. min. ,1G, alt. .1G unc. 

Habitat : Shan States. 

Thin shell is an interesting addition to the Dioryx group, the 
only other Pegu form being A. ( Dioryx ) amphora , B., first procured 
by myself at Moulmein. The latter is a very variable shell in 
size, unless two forms have been confounded under it, and 1 ft* 
Fedden’s collection contained two examples of it from tho *ip- 
por Sal win, but I have not the means of re-examining these just 
now. 1 9 

Out of four specie^ ©f t4 lycasut, collected by Sfr. Fedden, three 
ar© new ; so that j ^ greater facilities exist for examining this 
region, we may\ook for large additions to this very interesting 
genus ofcoperculated land shells. . m 
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Alyoneus graphicua, B 1 f., tot., PL XYIH Pig. 8. 

.Tour. Asiat. 80c., Bengal, 1862, Vol. xxxi, p. 137. 

Beside the typical form described by Mr. Blanford from Arra* 
can and Pegu, an interesting variety also occurs in the*Shan States 
for tho identification of which I atn indebted to Mr. Blanford. 
It differs from the type by a shorter, more subtile hud subglobose 
shape, and by the ribs on the whorls being slightly more distant 
from each other and very sharp. There are also some of the stronger 
ribs traceablo even on the constriction near the aperture. The 
shell is pure white with tho apex and the adjoining whorl beauti- 
fully pale yellow. I have given an illustration of tills variety in 
order to facilitate chmparison. 

Diplommatina Salwiniana, n. sp. 

Testa sinistrors^ ovate turritfi, non rimatu, pallidissimo flaves- 
eonto ; suturu impressft ; anfractibus 7j, convoxis, regulariter cres- 
contibus, transversim distinct,© striatis, strife in ult. anfractu magis 
dWantibus ; aportura rotundate ovata, margins columollari recto, 
dente parvo submediuno instructo, margino externo uniformo cur- 
vato, tcmiiter calloso. Long. ?2(), lat. .10 unc. 

Habitat : Shan States. 

Diplommatina puproformis, n. sp. 

Testii sinistrorsa, oblongo ovali, non rimatu, pallidissime cornea ; 
suturu inipres&u ; (infract. 7, regulariter crescentibus, transver- 
saliter confertim striatis ; apertura subcirculari, margin© eolumel- 
lari brevi, recto, dent© columollari modico instructo, labro duplicb 
xuarg'uo externo expanso. Long. .16, lat. ’08 unc. 

Habitat : Shun States. 

Diplommatina afflnis, n. sp. 

Testit dextrorse, ovata, turritA, vi^ rimata ; anfract. 7, regulariter 
crescentibua, transversim le viter striatis, ultimo antice valde as- 
c^adente J), pull til cz modo ; apertura ovali, margin© coliXnellari recto, 
dente parvo instructo, labro duplid, extia expansinsculo. Long. 
.18, lat. .08 unc. 

D. puttula differt magnitudine, spirA minus attenuate et aperturi 
mngia rotundatA. 

. Habitat : Shan States. 
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Diplommatina soalaroidea, a. sp. PL xviii, Fig. 5* 

Dipl. testa ovato turrita, ainistrorsa, albida, solidula, non rimata, 
apioe subobtusa ; anfraetibua 7, convexis, sutura profunda junctis, an- 
tepenultimo fcitwsiino, penultimo supra aporturam sonsiru constrict # ; 
anf. prinuB duo bus ad apieem hovivgatia, ceteris costulis transvoms^ 
sub-oliqnis,distantibus, filiformibuCornatis, intorspaciis politia; aper- 
turalateovnto-rotundata, iabio lutoraliter iucrasaato, supra product#, 
adnato, medio tonuissimo ; columella plica validu ot infra earn in- 
cisiono profunda instnictu ; labro duplici, incrassuto, paulo dilutato, 
intus licvi, extra paulo reiloxiuseulo, propo modium inainuato. Alt. 
testa,* 0.2, lat. max. O.i ; alt. apart. .07, lat, apert, oire. .00. 

A vary marked type of the smistrorso Dtploinmnlinw, somewhat 
allied to the Assamese D. Jtwitiai'a, Q.-A usto n, but readily distin- 
guished from it by its more turreted Bliapo, and by tlio deep incision 
below the columellur fold. 

Habitat: Mandalay, regno Burmanico. 

SrniArrLrar Goitnoxi, Bens.? PI. xviii, Fig. f». 

Opmthoporux Gordon?, Benson, Ann. and Mag. nat. liist. 1803, 

Testti planorbulari* lato umbilicata ; anf^getibns 5, doprnssiusculo 
terotibus, sutura profunda junotis, tranavorsim minute strioiutis ot 
rugis nounuliis tonuihus Ri>iralibus notatis ; ultimo propo aporturam 
sensim descendento, supra gibbsulo, tubnlo ab aperfcura modieo 
(circiter 4 m.m.) distant© et postiee curvuto instruct#, ad aporturam 
breviter soluto ; eoloro albida, strigis castaneis latiuseulis, fulgura* 
tim trail seuntibus, et ad poriphoriam ult anf. fascia eostanoa 
don bit a interrupts ; cpidermide cornea, ruguloso striata ; a port lira 
obliqua, sub-cireulari, perist. dupliei, in tor no bovi, supra paulo 
emarginato, externo expanso et refloxiuseulo, alato, ala intus 
excavuta, angustatim in anf. penult! mum aseondeuto et adnata. 
Diam maj. .91, min. .73, alt .27, apert. .27 unc. 

Habitat: t|lle “ Sittonug” prope Tonghu, teste F. M a s o n. 

This fine species cliffer^ from S. Avanum , Blanf., (which it 
somewhat approaches in size), in the peculiarly detlexod last whorl 
towards the mouth, and in its greater volution, the last whorl being 
at the* aperture slightly detached from the previous one. The wing^ 
too nearly lies in the plane of the aperture, and very little inclines 

51 



400 


* jp6$crip0on$ qf some new land shells. • {No. 4, 

forward. The tube is situated a short distance behind the aperture, 
and is rather strong and inclined backward in a curve, being sensibly 
constricted towards its end. I can hardly, see any difference between 
the Tonghu specimens and Benson’s description of Op . Oordoni t 
except that Benson mentions in his species the existence of 
minute spiral strite while in my*spocimens the strioo are in some 
rather strong and few, in others they are nearly quite obsolete. 

Pupa fartoidea, n. sp. 

Testti eylindracod, polita, dinphan^, subrugose striatft, pallidis- 
sime cornea, ad apiceiu oonoideuni parum inflata; sutura improssa, 
moniliformo sorrata ; anfructibun 7 ; uportnru quadrate ovali, labio 
albido, roftexiuRCulo, umbilicum fere obtogente, dontibus duobus in*- 
tructo, dente parietali crasso, lamelliformi, alteroque mimiino, baud 
prooul a sutura posito. Long. .15, lat. .07 unc. 

Hatitat: — Shan Statos. 

4 Pupa Salwiniana, n. sp. 

Testa pyramidata, rimata, fusce-cornea, epidormide lfevi induta, 
anflraotibus 6, convexiusqjjlis, sutura impressa junctis, ultimo ad 
aporturam breviter ascendento ; nportura rot unde obionga, parum 
dilatatft et tertiam longitfulinis superante, dontibus quinque, olbi- 
dis instructa : donte primo parietali mug no, lamollari, mediano, 
alteroque parietali mimiino juxta suturaiti posito, tertio parvo um- 
bilicum juxta, quarto quintoque in lubro submediano et ad basin 
sitie, modigie, sequi&istantibus ; labro simplici, non reffe&o. 

Long? .16, lat. .09, aperturno alt. .06 unc. * 

Habitat : cum precedent©. 

This species resembles P. bathyod&n, B$ , but is more aoeuminate- 
ly and regularly pyramidal. 

Vitrina (P) venusta, n. sp. 

Tests ovato auriform© , supra vix convex:*, diaphana, tenuismma, 
polity subrugose striata, leote flavescente brunnea ; %n&actibus 1} 
celfcrissime crescentibus ; apertura latissixud. 

Diam. maj. .60, d. min. s 17, alt. .10 unc. 

Habitat : prop© H Chuegale Satan,’ 1 montibus M Arakan” dietis, 
inter Tonghup et Prome. Though a small species, it is a well marked 
,Qire, but X did not obtain it alive ; it may be a Mehearien. Tho 
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specie* is closely allied to the Nilghqri K auri/ormie f B l an ford, 
but is smaller and comparatively higher. 

Vitrina ^taranensis, n. sp. 

Testi rotundate ovatA, polita, lineis increment leviter rugatA ; an* 
fractibus quatuor, reguloriter enAoentibus ; suturA excavatA ; apice 
©levatiuBculo ; aperturA obliquA,* quodruto-lunuri, margin© tenuis* 
simo; coloro succiuea, (junioribus vireseentibus). l>iam. miy. .64, 
<L min. .54, alt. .22 unc. 

Habitat propo “ Ataran” flmnen, Provincia Martaban. 

The animal is dark colored. inottlod with paler, and belongs to 
the section IJehcohmux, 

Hanina(SesaraP) Ataranensis, n. sp. Pi. xviii, Fig. 7. 

II. testa sub-lenticulun, imperforatA, pallide oastanea, ad perphe- 
rittm ultinii aufraetus ar ute curinatA ; spira eonvexiusculA ; sutura 
vix iinprossa ; anfraetibus 6J, angustis, supra transversim costulate 
striatis, striis apiccin versus ©vanesrentibus ; aperturA vertical!, 
angustn, labio tonuissimo, labro intus inorossato, albido, ad basin 
lamoliis d unbus unuato; ha© prope umRKieuiu costiformi, simplici, 
intrant©, ilia longa, sub-hipposidoriformi, incraasatn, reclinatA; 
anfractu ultimo ad aporturam non doscendonto ; basi oonvoxiuu- 
cula, infra peripheriam et region© oentrali leviter excavata. D. inaj. 
.40, d. min. .35, alt. .-18 unc. 

Habitat prop© “ Ataran” Humen ProvinciA “ Martaban.” 

Tliis elegant little shell is closely related in form to //. {Hienotrema) 
spimm y Lea, of Alabama. I have not ween the animal, but from 
th© relation of th© shell to Kanina (Sesara) pylaica , liens., which is, 
beside several others of the some type, also found about Moulmein, 
I suspect that it belongs to the sub -genus Semra . 

• 

Stenogyra [Opeas] tqrebr&lis, n. sp. 

Testa elongatd, imperforata, tenui, cornea, non polita, anfracti- 
bus 10L depress© coRvexis, sutura impressa jugetis, confertim stria- 
tis ; ultimo tertiam long^tudinis vix sequante, epidermide scabra ; 
perist. aoutg, margin© coluxuellari brovissime reilexo, leviter tor to. 

Long, testso .05, lat. max. .17, alt. apertura? ,22 unc. 

Habi&t : Bhan States. • . # 
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BrrnnriA nabsa^T heo \ FI. xviii, Fig. 8. 

Jour. Asiat. 8oc, Bengal, 1803, Vol. xxxiv, p. 275. 

Bith. tosta olongato turrita, polity diaphana, solid! uscula, impor- 
forata ; anfractibus 6, lent© convoxis, sutura simpliei jimetis, striia 
exilisaimis incromenti tectis ; ultimo ba»i convexiusoulo ; spira 
breviore ; nperttira subovatu, iutiis lmvi, supra (vol postiee) aouto 
angulata, autico rotuiulatti, sonsnu producta ; labio ot labro loviter 
ourvatis, primo paulo inerasmito, altoro a onto, margin© tonui, extra 
prop© murginem costa solidiuscula orasBa instruct©; opereulo 
tustaoeo, ovato, conoon trice striuto, nucloo suhcentrali. 

Alt. tester) .33, dium. max. .23, alt. apert. for© .2, lat. .15, line. 

I I ab i t : 8h mi 81 n tes . 

This is a very interesting species. Tlie shell is exactly like a 
Jl/anfonlia , but it has tlie calcareous operculum of a Bit luma. 

Xiithoglyphus Martabanonsis, n. sp. PL xviii? Fig. 9. 

Tt>»tu globose conica, imperforata, solid;!, virescont© ulbidft, trans- 
1 lie on to, fore hevi,transversim oxiiissime striata, spiia parva, rogulari, 
Bubobtusa ; anfractibus 4hgpoleriter crescent! bus, ultimo jj longitudi- 
nis toquante, aperturfi. ollipticfi, antic© rotundata, postico angulata. 
Columella callosd, polita, paulo di la tat a, labro aouto levitor eurvato, 
nuticead lulus subtruncuto. Long. .20, lat. .12, aportura 0 .10 unc. 

Habitat rivulis quibuedum pro\inoia “ Martaban.” 

A few examples of this intoi ©sting addition to the Pegu fauna 
were forwarded to mo from the Martaban district, by F. Nepean, 
Esq., of fhe Forest Department, mixed with the common Pahtdtnaa 
and Jielantafc of the district. Tlie opefculum is horny. The g on oral 
form of ilio shell, and the peculiar flattening of the cylumellar lip, 
rpiite agrees with the European species of Ltt/wtjlyjrfius. Gould’s 
Amwcola cincta from Tomisserim has boon suspected by Fra u en- 
fold to belong to Lifhopli/jihus, but it is tolerably certain that 
Gould’s spocies is very closely allied to, if not identical with, 
JMwfanws itibiwa Benson. * 
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Os tiie Last> Snmxs op Bonnuou, •wrrn descriptions op a pbw 
NEW BPF.0IE8 , — by &KOF#IEY NsVUt, C. M. Z. 8. 

[Roooived aaJ rcud 7th September, 1870.] 

Tho described land shells of Bourbon, or La Reunion, are far 
fewer in numbor than those of its sister Island. This can be ac- 
counted for, by the great difficulties the collector 1ms to encounter 
in tlie mountainous districts, — always the most prolific, owing to the 
great height of the mountains, which are at the same time ex- 
tremely rugged and precipitous ; — secondly, by the greater part of 
flu? Island which is under cultivation being almost devoid of the 
deep, well wooded ravines and small hills, rising abruptly from 
the table-land, which form such a characteristic feature of the 
present Mauritian scenery and still enable the naturalist, through- 
out thut Island, %) examine at his case, at least some trace of tho 
original fauna and flora. I liavo not tin* least doubt that in tho 
centre of Bourbon, scarcely ever visited by any naturalist, oil tho 
slopes and plateaux of the almost unexplored lofty mountains, — 
in whose most inaccessible parts, descendants of the old Maroons 
are still said to exist in a perfectly wild and savage state, — 
many very interesting new species and even perhajis genera are yet 
to be found. I much regiet not having had time to explore Oilaos, 
Plaiiic des Palm isles and tho district round tho still activo volcano, 
all three evidently offering a rich held to the, naturalist ; unfor- 
tunately my time was limited in the walking tour which I made 
round the Island. 1 now give a list, with a few remarks attached, 
of all tho sppcies which, as far as I am aware, have os yet been 
described from Bourbon. 

• 

1. Helix (xelatura, For, Prod. 48. (Nanina apud Albers.) 

This is, as far as I can remember, a true Helix and not a Nani- 
na ; unfortunately I^did not make any note oi^ tin’s point, when I 
examined the animal, tlAugh I probably should have done so, had 
it possessed a mucous gland. 

The tentacles are purplish-black, tho front of the neck stained 
dark bntwn, theposterior part of the animal yollo wish -brown, qole 
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of the foot the ea^pp. It is tolerably abundant in damp J places 
under stones Ac., in ravines, at an elevation of about 1000 feot 
above the sea. I found it alive in nearly all stages of growth ; in 
the very young state it somewhat resembles the figure of Vitri- 
na Borbomca, Morlt., Series Cozjchil. p. 48, 18G0. 

2. Helix (Dokcasia) similakis, F 6r,, Prod. 262 (var. Borbonica , 
Desh., Moll, de hi Bcun. p. 86). 

Tliis shell is very common everywhere throughout the Island ; thero 
are two common varieties : — var. A, very large, much more so than 
any I fouud at Mauritius or tho Seychelles ; var. B, smaller, with a 
broad brown band, much more developed than in any from the other 
localities of this widely distributed Jlehx. l)e s h ay o e makes a 
species, JI. Borbonica % which is nothing but this variety, only the 
above characteristics are evon more marked than usual Animal 
light brown, closely mottled w ltli minute, pole yellowish spots, 
toutuelea brown. 

* 

0, Helix V UKTKOTA, For., (Ramna apud Albers). 

This and the follow mg 2 species 1 did not find myself. 

4. IIkux ? Fuaitieki, Desk., Moll, do la Beun. p. 86. 

5. Helix Eudxli, Dee h., ibid. p. 87 (?-Barclayi, Ben s.). 

t 

G. IlpOk iscrEUFEOTA, Do« h., ibid. p. 80. 

At al^out 2000 feet olevation, rare and local, in damp* woods ; this 
species is also found at Mauritius, w here it is far more abundant, 
creeping about on the ground amongst decaying vegetation ; nay 
specimens troja both Islands cannot be distinguished from one 
another. 

4 

7. Helix swnLxnie, Sons., Ann. Mag. 1851, p. 252. (R Tin- 
Bosh.). 

Another species common to both Islands, found in the same 
localities m tho preceding ; it appoars*to be rare at both. % 
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8. .Helix Barclayi, Bona. (JSrtfpta apud Alb era). 

This is, I believe, Deshaye s’ IT. J Eudtli, b%tk description and 

figure agree admirably ; the unique specimen, from which this latter 
was described, appears to have been accidentally broken, whilst 
being figured. Doshayes says, “*from the debris I believe it to 
have been 6 to 7 mil- in diameter* ; of If. Barclay i, however, I have 
never found any specimen more than 4 mil. At Bourbon I found 
this species rather local, on huge boulders, perfectly undistinguish- 
able from Mauritian sped mens. 

Tentacles iron grey, posteri or of foot white, the rest of the ani- 
mal tlie same, itli numerous and regular dark grey streaks, 
showing very distinctly through the transparent shell in a trans- 
verse pattern. 

9. Helix Salaziexsis, n. sp. 

Shell very minute, somew hat turbinated, homy, thin and fragile ; 
4J rather convex whorls, minutely transversely striated, strico 
wide apart, acute and presenting, under a magnifying glass, a 
somewhat lamellar appearance ; widely and deeply umbilioatod ; 
the base rather convex, in young specimens provided with a simi- 
lar sculpture as on the whorls, bocoming obsolete, howovor, in full 
grown ones ; aperture small, with the margin of the outer lip 
simple and acute. 

Diam. 2, Alt. 4 — 5 xn.m. 

I have named this minute species after the. village near where 
I found it, about 24 miles up a steep pass towards the centre 
of the Island. Salozie is extensively used as a eanatarium, 
on account * of the invigorating temperature and some noted 
mineral water-springs ; it seemed to me, to be one of the most 
favourable localities I liave # yet visited in the tropics for the 
botanist and naturalist: plants and ferns, insects, birds, * &c, , 
all seemed equally attractive and abundant* I especially noticed 
many beautiful Ofcliids in my rambles towards tho old extinct 
volcano, which towers* some little distanco off, at the back of 
the village, some 11,000 feet above the sea. I found the little 
shell above described, in company with the preceding, on large 
masses of rock. ' ® 
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10. NaKIKA (MACROOHtAMTS) Gsoptbbyi, H. Ad. 

' Froc. Z 00 L Soc., 1868, p. 289. 

In tho original description, there is unfortunately an error in 
the printing of a note from myself ; it should be “the animal is 
yellow and black and resembles that of N. mtella , that of N, 
i'trginea is of a uniform dark grey} almost black.” 

Animal provided with a mucous gland, tail truncated ; tentacles 
block, tho black continued a short distance beyond their bases ; 
neck yellowish-grey, slightly mottled with black, tho hinder part of 
the animal yellow, mottled on the sides with black, bordered with 
n yellow margin ; solo of foot yellow. It closely resembles tho 
animal of II. nitella , as described by myself, Zool. Soc. Proc. 1868, 
p. 258, tho shell, honeyor, is vary different, being not nearly so 
depressed, &c. ; it is more like II. proletarian Mori t., but the last 
whorl is not cari anted, &o. It is abundant at Salazie under dead 
leaves, stones, &o , in damp woods. 

11. Naxixa (Mackociilamyb) Maillarhi, D os h., Moll, de la 
R6un. p. 86. 

I procured two or throo specimens of a shell, which I have 
identified with this species, both at Mauritius and liourbon ; 
unfortunately 1 did not succeed in finding live specimens, or a 
sufficiently largo set of tho shells, to be perfectly curtain of their 
identity, 

12. Nanxxa uffornoitA, M 0 r 1 1., Sor. Conch, p. 57 (? argentea 

var.) > % 

1 did Jtjt succeed in finding this species myself ; I consider 
it as the most aberrant form of a small group of Mascarene shells, 
probably all descended from a common stock at some not very 
remote period, now constituting mor$ or loss “ good species,” ac- 
cording to the individual opinion that each naturalist may have 
formed for himself, as to what should constitute a species and what 
a variety* I would dose theso species as follow : — 

A. Ifanina Unophora . This is the most narrowly turbinatod, 
exerted form of the group* with the strong keel visible on all 
the whorls, it is described as coarsely striated ; it is apparently 
very scarce. • 9 
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B. JVanina argentea, Rv. f Cone. loon. No. 1484, I should fancy 
this must be the oldest, or nearest to the original type, from almost, 
perfectly similar forms being found in both tho sister Islands, 
under circumstances that would seem to preclude tho possibility of 
its having been introduced into either. In form it is very close to 
the preceding, but tho last whorl § is more dilated, not compressed, 
the sharp keel not visible on the oilier whorls ; it is finely striated* 

C. Kanina ttnplicata, n. sp. Closely allied to N. emicerina 
Morlt. ; it differs by the whorls boing rounder, more convex, tho 
keel in consequence almost rudimentary ; the green band of the 
epidermis round the umbilicus is a little broader, without the 
conspicuous brown stripe next tho suture, in its place tho same 
green epidermis, as round tho base, forms two bands in the centre 
of oaoh whorl, tho lower one being broad and distinctly marked 
throughout, the upper one indistinct and interrupted, only dearly 
developed in the last whorl ; the apex is more obtuse, but the 
most characteristic distinction is the absence of tho coarse, regular 
striation, K unpheata being perfectly smooth ; the proportions of 
the two species are almost exactly the same. 

In the style of colouring, it so mo what resembles K argentea , it 
can, however, bo easily distinguished by its more depressed and 
concave whorls, on tho last of which, there is an almost impercepti- 
ble keel. 

Bare ; Peter Botte Mn. Mauritius. 

D. Kanina setnicerina, Morlt., Bov. ZodL 1851, p. 219, 
fRatceonie, Bens.). Locally abundant at Mauritius on shrubs, &c, f 
in very damp woods. This handsome shell varies considerably in 
colouring, tho whorls are a littlo less concave than in tho last, tho 
keel on the last whorl a little more developed ; it is the most 
strongly striated species of the group. 

Animal whitish, neck mottled with black, tentacles grey. 

• 

13. Najofa aroIstea, Ev. # 

I have already spoken of the affinities of the shell of this species ; 
the animal is of a pure white, the front of the neck having a 
faint yellow tinge, tho tentacles are orange with dark grey streaks ; 
the tail’is sharply truncated, near it there is a muctfus pore w4h*a 
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prominent, pointed, orange -floured hook close to it. Found with 
Jfrh'x Minium, tolerably abundant, but local, at a considerable 
elevation, in damp places. 

m 

14. Natoka (M\cnocm,A\r\s) xhella, Morlt, Rev. Zool p. 

219. t ♦ 

This Mauritian species is recorded by Posh ay es, Moll. do la 
Benin, p 85, ns also found in Bom bon, I did not find it, how* vor, 
at the latter Tsl and. I have dew xibed the animal from Mauritian 
specimens, Free. Zool. See. 1868, p. 258. 

15. Najnlna ? rivOLEi AijjA, Merit., Sor Conch, p. 60. 

Another Mauritian shell, moutiuiud by Pobhayosas found 

with the preceding, I think it just possible, he mo}' have mis- identi- 
fied his llouvbou specimen**, and that tlioy may prove to belong to 
the species subsequently described by II. Adams as *V. Orojfnyi* 
I certainly found no shell of this typo, with the last whorl angu- 
lftted, or oorinatod, at the periphery, agreeing with M o r e 1 e t * s 
description of X. j>role(ut ta 

16. NANTNAnunTonnA, F5r. Bull. un. des so. p. .‘503. 

Animal white, thickly sprinkled with dark grey, especially on the 

neck, tentacles iron-grey ; provided with a mucous pore. Very local, 
but not raro, found at a considerable education in damp wood® 
amongst decaying vegetation do ; In mg under tho s^m© bushes; 
cUsti iVguishnble only by tho proportions and nuinbor of the whorls 
and by the total absenco of the strong canalii illation of the sutures ; 
I found a good many specimens of a shell which 1 will now de- 
scribe. 


17. Naihna Oordemott, n. s. 

Shell almost exactly like the preceding, only a sfcade smaller ; 
with only five w'horjs, not compressed, with the suture not canali- 
oulated, somewhat indistinctly banded with a rathor broad brown 
belt ; slightly more openly perforated. 

X, prmtumid*) height 64, diam. 9 m. m. ; 

X Oordemoy i, ditto 6, ditto, 84 m. m. 
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I have named this shall after M. Jacob do Cordemoy, 
a wall known botanist at Bourbon. 

18. SrExaoYRA (Opeas) olayulixus, Pot. and Mich. (ML do 
Douai, I, p. 136. 

This little Bourbon Opea* is easfty distinguished at a glance from 
the still more common and widely spread group, ( 0 . gracilis, 
llutt., O. MaunUana, V fr. &c .,) by its more polished and shining 
uppen ranee, by its being devoid of regular and distinct striation, by 
its more swollen and more rapidly increasing whorls, thin difference 
being especially notu cubic in the fiist iV»\\ whorl* near the apex, by 
its *11101 e % nnguluv apeiture, &e. ; it is, I believe, the shell described 
by Pfr. Mon lit 1. Y»»l. I.p l/i9, in the bait nofo marked with 
a single avteu>k, where it is referred to the Ilvl clarulinun of P. mid 
M , he there gives tho length of the species us H null., this is probably 
my vur A ; in Yol. Ill lie re-desmhes the specie^ from a Mauritian 
specimen, where ho gives the length as only (> mil. &c., agreeing with 
my vnr B I have never seen this spenes from Ceylon or any part 
of India, though the other group of 0 . gracilis &c., is as abundant 
at both, as at Mauritius and tho (Seychelles , I did not, liowovor, find 
my var. B. of U. chivuhnut at Bourbon, though I expect both it and 
Opea* J hnintianu and gracilis will eventually be discovered tliere ; 
the habits of the subgenus Opea* are more favourable, than perhaps 
those of any other niullusk, to their introduction into distant coun- 
tries, they avo to be found in cultivated spots nearly everywhere, 
even in the gardens of largo cities like Calcutta and Port Louis, whore 
they bury themselves in the ground amongst the roots of plants, &e , 
sometimes under stones. 

I divide this species (0. ohvuhnu* , P, and M.) into two forms or 
varieties — # 

A. "Whorls seven, the last one especially not fjuite so tumid an 
in the next variety. Bourbon, Mauritius and the Seychelles. 

Long. 84, diam. &aj. 3 ; long, apert. 2|, dijpu. 14 m. m. 

B. (Pfr. Mon. Helr*IIL p. 394). Whorls six, broader in pro- 
portion to their length than those pf the preceding. Mauritius and 
the Seychelles. 

LoSg? 6, diam. 23 ; long, apert. 24, diam. 1 4 m. nf. # 
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My . numerous specimens of this variety all have the* above 
measurement*, agreeing with those given by Pf r. loc. cit., except 
tys regards the aperture, to which he ascribes 2J in length and 1 
in breadth. I purpose speaking of the other Mauritian species of 
this sub-genus in another paper, which I hope to publish shortly, 
on the land shells of Mauritius. 

19. Bulimus VENtrsTrs, Morlt. Journ. de Conch. 1861. 

I found no species of this genus, and think it possible Maillard 
may have, by accident, sent some shell from the Comoro Is. to 
Deshayofl, who has recordod this species from Bourbon. 

20. Ennea bicolor, II u tt., J. A. S. Bong. ; III, p* 93. 

1 believe myself that this little species has been introduced hero 
amongst tho roots of shrubs, &c., as well as into Mauritius, tho 
Seychelles &c. ; I have alw ays fbund it in all those islands near tho 
Boa, in other words where there has been a great deal of cultivation. 

* 

21. Gibbub (Gibbulina) inteksecta, D e eh., Moll, do la B£im. 
p. 91, (? var. of Bourgutgnatt , Dos h.). 

I think tins species is very doubtfully distinct from the following, 
of which I found some undoubted varieties approaching, by a 
slight diminution in the convexity of the whorls, very closely to 
Deshayes’ figure of the present species. 

22. <Jibbus (Gibbulina) Bourguignati, Desh./ibid p. 90. 
(Imn'llus, P f r. var. )► 

I have hositatod some little timo, whether to accept this species 
or not, it only differs from the Mauritian ft bacillus , P f r., by 
its slightly smaller proportions and by a very marked difference 
in tho sculpture, which in this species is very fine, hardly dis- 
cernible except under the lens, whereas it is coarse and very 
distinct in ft bacittuQ, this characteristic has 4 decided me on re- 
taining the species ; the animals aro hardly distinguishable. I 
should have described the colour of the animal of ft bacillus as 
v yellowish inclined to green” in my description in Zool. Soc. 
Proo. 1868, p. 259, that of the present species is a decided yellow. 
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with the front of the neck slightly crimson, sides of the foot 
mottled with dark brown, tentacles crimson. Not uncommon, widely 
spread, in damp woods. . My specimens are all rather smaller than 
Desheyefc* type, being 9.} mill, in length and 5J in diameter; a 
variety, probably Defthayos’ tnfersccta^ being in length 1 0 and in 
diameter 4£. This shell agrees very fairly with a .species figured as 
P, rewipolis, F ^ r. in D o s h a y e s’ Hist, des Moll, and in K ii s- 
tor’s Conch. Cab, Pl. XI, f. 11 and 12, though I believe them to 
represent Mauritian specimens of the allied G. bacillus , Pfr., dos- 
pite the magnified sculpture in both agreeing far bettor with that 
of tlio present species. M or o lot, 8or. Comh p. 89, justly points 
out that the figured specimens do not ngroo with the original 
description ; Ferussac’s remark that the animal of G. t wrsipvhs 
is of a rich orange red fortunately wets the question at rest, confirm- 
ing M or o 1 e t ; it can neither bo G. bacillus nor G. Buurguujnati , 
the animals of both of which are pale yellowish. 

23. Gnvnrs (Gwbt'lina) veukipous, For., (*= funiculus , Val.) 

Of this species I only succeeded in finding one or two live speci- 
mens in a damp wood under stones ; dead, bleached shells, on the 
other hand, were more plentiful and wider spread than those of any 
other Bourbon species of the genus, especially on the dry, sandy 
plateaux behind Salazio, where I could find no traces of any other 
land shells whatever ; the unimal is of a rich dark orange colour 
with purplish-black tentacles and with 2 broad streaks of tho e.imo 
shade on each side of tho foot. This jh, I have no doubt, the shell 
Ferussac called Pupa r ctstpolts, Prodr. 108. The figure given 
by M o r elet, Ser. Conch. PI. V, fig. 14, (the lower variety princi- 
pally) corresponds perfectly with some of tho varieties I found of 
the present species at Bourbon, though not exactly with any of the 
Mauritian species that I have scam, the nearest being (t. Jwlostoma, 
M o r 1 1., va$. and G . Dupontiam^ mihi, one of winch bos probably 
gives rise to the statement that G. versipolis , F £r., is also from Mau- 
ritius. M o r e 1 e t states specimen figured to be an authentic speci- 
men ofFdrussae’s type, but does not clearly mention whether 
it is from Bourbon or Mauritius ; in any case it differs materially 
from both <?. bacillus and G. Bourguignati> one of w r lii<?h, as I before 
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mentioned, was figured by Deshayes and Kiister for this 
shell. F 6 r us s ac 9 a note that the animal is a handsome scarlet- 
orongo colour answers perfectly to this spocien, the only shell of this 
type from Mauritius with a similar animal is G, holostoma, M o r 1 t., 
one of these two thou G funiculus, or G. hohstoma, must be Ferus- 
sac’s original vcrsipolts. and if She typo specimen wu^froni Bour- 
bon, it undoubtedly belonged to tho present spot ies, the colour of the 
animnl preclude.-* its having been either G . bacillus, P i r , shictla* 
costa, Mori t., or tlio shell kindly identified for mo it by Mr. II. 
Adams from the Into Mr. Cuming’s collection, tho animal of 
which I wrongly described under this name in Proe. Zool. Roe. 1868, 
p. 200, and which is, I believe, a now species ; these throe hist have 
ns yet been found m Mauritius only. 

2 t. Gnmr.s (GmnruNA) tvkoidt:lijh, Dos h., Moll, do la Penn, 
p. 93. 

Tli is shell appears to bo very rare, T did not succeed in taking 
it alivo, 1 procured my specimens on tho road to Salazie ; it mu.st 
resembles a small variety of tho Mauritian G. calhfci , Morlt. 

23. Guinns (UnwrnxA) vyula, Desli., ibid. 

Also rare, with the preceding. 

2C. Ginn re (GiiibuUiNa) cylindkella, II. A d., Zool Soc. Proc. 
1868 

V^rylfeearco, in damp woods at a considerable elevation. 

27. Guinea (GiBBULrNA} Deshay esi, II. A d., ibid. 

I only found a low specimens of this interesting little species 
amongst loose stones, on a very oqd mountain dose to the village 
of Rala/Je. 

« 

28. Vkbtiqo (?)^»trrrxA, Desh., Moll, de la Eeun. p. 92* 

Abundant on large boulders, overgrown with creepers &c., near 

Selassie* I examined it carefully and could only detect a single pair 
of tentacles, unfortunately I hud no magnifying glass with me at 
the time to make quite certain. 
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39. Vertigo (auea) Borbonioa, IT. A d., JSool. Soc. Proe. 1888, 
p. 290. 

Very local, also found on hug© mosses of stone, at a groat 
elevation. 

30. Vertigo (Fagooelia) xxcerta, n sp. 

# Shell very closely resembling Vtrttgo ( Payed Ala) vent ri com } H, 
Ad., from Mauritius ; there are, however, two parietal toeth and 
wLthjn the outer lip a distinct, w ell ‘developed tootli, witli oocasion- 
ally unothcr small, indistinct one close to it, the columellar i» 
slightly more diluted and sub-angulaled ; ran', in company with 
V papula near Salazio. 

This most perplexing of shells can only he distinguished from 
Bay od Ala ientmom , II. A d., II e<. Zool. Soo. 1807, p. 003, — by the 
different dentition of the apeifuro ; of the latter I found about 40 
specimens, to all appearance full grow ri and in first rate condition, 
some of them, to my mind, very old specimens, in none of them were 
there any signs of any teeth whatever within the outer margin of 
the aperture ! Of the Bourbon species, I only found 5 sponimous, 
one o\ideutly young, the other 1 full grown and all showing tho 
pe< uliar clmra* teri>tius pointed out in my description. Still tho 
resemblance is so » diking, that I think no naturalist would hesi- 
tate to avow, tliat they must at no very remote period have had a 
common origin ; there is, indeed, just the chance that at Mauritius 
a similar variety may exist, but, from the number of specimens I 
found there, I doubt it exceedingly. I have, however, written to Mr. 
Dupont at Mauritius to ask him to kindly examine all ho can 
possiblv procure of this species, and to see il he can find any trace of 
the apertural teeth, which give such a different app^urunce to iny 
V. inccrta , * 

31. ToOTAXBLLiSri (Septisama) cehnica, pens.,, Ann. Mag. 
1851, p. 255. 

This interesting shell is perfectly identical with the Mauritian 
form,* described by Benson, I fouij^i it, at a considerable height, 
with VcAtgo Borbonica . 
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32. StTOCOTEA MASGARENSI8, n. sp. 

This blioll is also common at Mauritius, where it lives in the 
cultivated plains on walls &e., Deshnyes records it, Moll, de 
la Rcun. p. 90, as & striata * Krauss, which it certainly closely 
resembles, but can be distinguished by its less ventricose and more 
attenuated form. It also resembles Q u o y ’ s Succinea australis from 
Tasmania. 

Shell resembling S. sfo iata f K r a u s s, but smaller, with the last 
whorl and the aperture more eomprossly elongated ; the apex also 
is more tumid, not so produced. 

Length 7, diain. 4J, m.m. 

33. Aottatina FxmcA, F e r. Prod, p 347. 

Dos h ayes also mentions as found in Bourbon, A. fulra 1 For, 
this was probably one of the numerous varieties of this Protean 
species. 


34. A. pan rn ku a, For. Prod. p. 349. 

Doshayos records this specios from Bourbon, where I suppose 
it was introduced as at Mauritius, I did not find it myself. I take 
the shell, mentioned on the same pago as A . purputea, to liavo 
boon probably a variety of this species. 

35. Hyaximax maillakdt, Fisher, Journ. do Conch. YoL XV. 

Animal flosh colour, mantle brown, posterior of foot pointed, pro- 
duced, thickly marked with longitudinal dark brown lines ; 4 dark 
brown tentacles. The colour often varies in being of a lighter 
shade throughout. Abundant near Salazie, in damp woods under 
stones, leaves &c. 

86. Cyclobtoma (TRorrooritoBA) tricarinatcm, Lam. 

I only found this curious species at Mauritius, w t here it is very 
rare and sub-fossil, fus extinct there, I believe," as the Dodo. 

» 

37. Cyclobtoma fxmbriatum, Lam. 

This, lik^the preceding, I d^d not find myself at Bourbon, they 
hre both recorded by D e s hay e s. 1 
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38. Okphaloteopis bttbbns, Quoy, Voy. de r Astral, p* 180, (viu*. 
Morekfi , Desk Moll, de la Emm. p. 81). 

Of this species I found two varieties, one the typical, often 
undistinguishable from the Mauritian form ; the other a slightly 
smaller variety, named by Desh ayes, 0. Moreleti, Moll, do la 
Keun. p. 84 ; it is a little smaller, more attenuated, the whorls 
are slightly loss vontricose, and the sculpture, though tho same, 
a shade more obsolete, the broad brown bands round tho whorls 
are very striking and are nearly always more or less present, 
the *Bourbon typical form also often possesses them, though not 
so generally ; at Mauritius, on the contrary, the striped variety, 
is very* rare indeed, in this respect presenting a remarkable 
analogy to Heluc snmlarit*, of which D e s h ay o s has also made a 
species from an oxtromo form, as 1 have previously mentioned, which 
may well be compared with his Otnjjhalolropis Murdttx in their re* 
ltttionship to their respective type forms. 

39. Omfiialotropis Boiujoxica, II. Ad., Proc. Zool. Soo. 1868, 
p. 289. 

This very distinct species cannot be confounded with any other 
of the genus, it can instantly bo distinguished from 0. rubem , 
with which it agrees in size, by its being very minutely and india- 
tinptly spirally punctated, instead of tinely, distinctly, longitudinally 
striated, the w horls ore much more convex, tho last one more 
ventrieose, the outer margin of the aj>orture not refiexod, tho 
colouring more constant and more sombre, the umbilicus wider, 
tho keel scarcely raised, obtuse* and broad, instead of narrow, 
acute and thread-hke. In the plate accompanying Mr. A d a m s f 
description, tho colouring does not give a quite correct idea, tho 
ground colour is a darkish, brown, sometimes indeed without 
any markings at all, but generally minutely and rather clofioly 
maculated wi$h dull yellow, in rather a zigzag manner, tho broad 
keel also, where it stows through in the interior of the aperture, as 
it does in fresh specimens, should be of a light yellow and not dark 
brown. I think too in the description, it should not be u ct circa 
perfor&tionem empress* carinate,” as |t is decidedly loss eompressly 
carinate! round the umbilicus than its near ally, thef type of tUb 
genus, 0. rubens. In dpmp sreods, tolerably abu^j^Uuxt* 
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40. OmPHAXOTROFIB JBXPAK8ILABRE, Pfr. 

Ill is is another Mauritian species, my specimens from the two 
islands being perfectly undistinguishable after a most careful 
examination. Bare, at a considerable elevation, crawling on the 
ground in damp woods. 

< 

41. OicPHAiiOTROPis ricTORATA, H. Ad., Proc. Zool. Soc. 1869, 
p. 305. 

Another of my new species from Mauritius, whoro it is extremely 
rare. I subsequently succeeded at Bourbon, with much trouble, 
in getting a better set of specimens, but it appears to be there 
also exceedingly local ; it is distinguished at a glance by its more 
attenuated and produced form, and by its last whorl being ventrioose, 
perfectly rounded at the periphery, not in the least angulated 
or keeled. A very faint keel round the umbilicus is discernible 
in all of my Bourbon spocimenB. 

I have purposely not mentioned a spocies described by Morolet, 
Ser. Goneli. p. 48, as Vitrma Borbomca , I cannot help having great 
doubts of the correctness of the recorded locality ;L>oahayes does 
not include it in his Cat. des Moll, de la Bdunion. X know of no 
species of the genus from the Muscarone Islands. 
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Abysbkau, 47. 

Akcuu-Chm, 50, 60. 

Akvab, 125, 129. 

Alaknl, 47. 

Alutau, 47. 

Aling-Oaogri peak, 50. 

Altai, 45, 47. 

Amhor, 29. 

Ambergris, 29. 

Amoor rivor, 42, 45, 46. 

Anadyr, 45. 

Andamans, 27 

Andamans f birds from), 240. 
Andamans (Geology of), 23 i. 

Arql, 42, 45. 

Arctic region, 44. 

Arrakan, (ram in), 247, 259. 

Asrang, 68. 

Assam (ram in), 246, 258, 

Assay of silver, 377. 

Baikal, 46. 

Balasoro, 127. 

Balk ash, 48, 46. 

Bancoorah, 127. 

Boron* tone, 47. 

Bawiing, 49. 

Behar (rain in), 248, 261. 

Behrings straits, 42. 

Benares, 126, 129. 

Bengal (rain in) 249. * 

Berhampo re, 126, 127, 129. 

Bogra (ram at) 254. # 

Bootan doars, 255. 

Borax (fields), 55. 

Bourbon (shells from), 403. 

Building atones, 29V? ~ 

Burdwanf 127. 


Buxa (rain at), 131,256. 

Oaohnr, 129. 

Calcutta (motoorology of), 125, 127, 
128, 129. 

Cam or to, 25, 

Caspian Sea, 42, 45. 

Central India (Ueptiles from), 836. 
Chak-cbaka, 62. 

Charya, 42. 

Chorra-punji (rain at), 254. 
Chittagong, 125, 129. 

Chukcbagyr, 47. 

Chuhng-cbn, 49. 

Oiurkang, 48. 

Clmrkang-chn, 49. 

Coal at Andamans, 236. 

Coal on the Nieobars, 28. 

Contai, 127- 
Coral rocks, 27. 

Cuttack, 125, 128. 

Dacca, 126, 129. 

Dacca (rain at), 254. 

Dak-Korkor, 49, 56, 

Darjeeling (ram at), 256. 

Delta (rain in the), 247. 

Domchok, 48. 

Dongix-Citter, 47. 

Dinagepore (rain at), 256. 

Diorite, 28. 

Dokpa tribe, 50. * 

Dnxngane, 42. 

False Point, 127, 128, 129. 

Gabbro, 28. # 

Gangetic De^a, 259. 

Ganjee Thox, 64. 

Gartek, 56. 

Geology of Nancowry, 26. 

Girke, 64. 

Goldfields, 62, 64. 

Gyaohua, 64 ® 
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Hagong-tso, 62. 
nuuuitmgli, 126, 129. 

Himalaya (rain in), ?H, 285. 
Hindoo Kush, 59. 

Ilomfray Ghat, 224. 

IJooghly, 127. 

Jlovrrah, 127. 
ll«, 46. 
luriigirkn, 46 
Indus (upper), 47. 

Isiuk-knl, 11, 47. 

Iron, 238. 

Irtysh 40. 

♦luxuries, 42 

Jossore, 12(5, 127, 128 120. 

Jihug, 61. 

Kcuibuu (plants liorn), i>Z t t m q 
Knrkuia, 12 
Karuknsb i iver. 61. 

Katriiglmt, 69, 60 
Kulny 61 

Rluisi lulls (ruin in), 216, 256. 
Kmglo, 53. 

Kirghu steppes, 41. 

Knriitmghur, 127. 

Kohyma, 45. 

Kokon, 12. 

Komkorara range, 69. 

Kulunditink, 40. 

La ktuing, 19. 

Lena, 45. 

L burnt, 47, 57. 

Lime, 228. 

Likeho, 67. 

Lohba, 57. ♦ 

Ijoh-mmitnng, 58. 

Lohtod, 57. 

Mudm% 126, 129. 

Magnesian elay ■ tone, 27. 
Mujiu-conntry, 63. 

Malay pofeiuaula (buds from), 277. 
Maldi/ (tain at), 256. 

Maps (Rnssiun), 41. 

Marpo, 79. 

Martaban (plants from) 63 ot soq. 
Masorowar lake, 63. 

Meteorological observations, 123. 
M id fl spore, 127. 

Mooghyr, 126, 129. 

Mongolia, 42. 

MoolUn (vain at), "852. 

Monsoon (8. W.,} 131. 

Mnktinah, 67. 

Mas Ugh, 69. 

Mustang, 57. 

Mymenaiogh (mill at), 254. 
Magohall, 54. 

Ktda-Riug»Uo» 66. 


Nam tso-Chirobo, 48. 

Nuucowry, 26. 

Narukknrstim, 50. 

Narkondam island, 236. 

N librarian, 49. 

Oboi, 45. • 

Oloneo, 46. 

Olintoia, 16. 

( Orenburg, 42. 

Otmsu (ruin in), 219, 2«>3 
Ovi, 16. 

Ox us, 60. 

Pamir stoppe, 60 
Pungkoog hike 19 
Patna, 126, 129 
Pe^n (<ihellH from) 3*1% 

Penang (buds liom), 2,7. 

PonjMia tS 
Pern, 12, 13. 

Pkai) u-Pooyu, 60, 53. 
Phonriok-tso, 49. 

Piueuno, 17. 

Poor i, 127. 

Pott ULtu, 125, 129. 

Poit Mount, 2.14. 

Quicksilver, 23S. 

Hiunfar) of Bengal, 131, 213. 
Kurnpoio Beau leak, 127 
Kutnpore Beau leak (nuu at), 256. 
Kuwuug-Ckak«i, 49. 

Riogo, 64. 

Rook Hum, 48. 

Kooikl, 126, 129. 
lluriok, *17, 48. 
lluugpure (rain at), 256. 

Sahali, 47. 

Salt lakes in Tibet, 53, 55 
Saugor island, 126, 127, 123, 129. 
Sayan, 47. 

Seasons of rainfall, 260. •> 
Semipnlatinsk, 43. 

• Serpentine, 237. 

Serpentine rook, 28. 

Skan States (shells from), 395. 
Skui^o, 49. * 

Shelhfnk, 64. 

Slugatse, 66. 

Skmgwar, 64. 

Siam (plants from), 62 ct seq. 
Sibona, 41. 4 

Silbet (rain atj 247, 

Silhet (rain at), 254. 

6ilmg, 51. 

Silver (assay of), 377. 

Silling, 61, 

Sariknl, 60. 

Soory, 127. , 

Stanovoi mountains, 47, 
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Sumy, 46. 

Syr- Daria, 43. 

Tadura (monastery, 47, 56. 

Taimyr peniuBula, 42. 

Tashkurgna, 69. 

Telekul, 42. • 

Tengri-noor, 48, 60. 

TMn-Shan, 47. 

Thok-Dikla, 64. 

Thok -Tailing, 47, 48, 60. 
Tkok-Maronbhoob, 64 
Thok-Kianmo (gold field), 52, 51. 
Thok-Saikong, 54. 

Thok-Itagyok, 64. 

Tbok-Thusung, 54. 

Tingcho, 49, 

Tiugri-maidaii, 68. 

Tippet ah ( 1 am in), 247, 259. 
Trans-Baikal, 47. 

Trans- Chin, 42. 

Tho-SiMoi , 53. 

Tumen-Ula, 12. 

Tundras, 47. 

Tungachan, 42. 

C da ure, 45. 

Ural, 42, 43. 

Usown district, 47. 

Viper island, 234. 

Wellesley province (lards from) 277. 
Whor (or llor) countij, 50. 
Yablonoi, 47. 

Yakutsk, 41. 

Yana, 45. 

Yenisei, 45, 46. 

Yeniseisk, 41. 

Zapuin, 47. 

Znskar, 57. 

Zoological provinces, 33G. 


Plants. 

Acanthus leuoostachyua, 79. 

• „ longebracteatns, 79. 

„ Waderaepatensis, 79. 

Acroetichura, 90. 

* Alsodeia longiracemosa, 63. • 

Aleuntia, 82. 

Amarolla, 229. 

Ay mania pygmsea, 76. 

# fp dcutelloides, 76. 

Amoora Aphanomyxis, 71*. 

„ cnonllato, 72. 

„ Kohituka, 71. 

Jt spectabilis, 72. 

Aneiloma croccum, 86. 

„ « oohraoemmvar.Griffiihiii 85. 
Aniaoptora BautamonsU, 65* 


Anisoptora Palembanica, 65. 
Anomianthus hctorooarptta, 61* 
Anosporum ccphalotes, 84. 

„ monooephatum, 86. 

Apleotrum, 84. 

Astropctalum, 75. 

Asystasia Neeaiuna, 76. 

», Paristui, 79. 

Atalantia citrifoliu, 69. 

W „ Missioms, 70. 

„ motiophylla, 70 

Bumbiisu Atnahussaua, 86. 

„ Andatnamca, 86. 

„ uspera, 87. 

„ attor, 87* 

„ ntn icnlatn, 86. 

„ Hilurig, 67. 

ff lu.iva, 86. 

„ Jiwata, 86. 

„ mgro-cdmtn, 88. 

„ pistil, 86. 

' fi Rnmphmua, 86, 

„ Thouimui, 86. 

„ schiKostarhyoiilcs, 89, 

„ vulgaris, 88. 

Bnrleria longifolia, 78. 

HwhI.ii elogauiissunn, 90. 
Begonia Malnbarica, 76. 

„ Koxburghii, 77. 

Biophytum, 68. 

Blepharis boorhaaviK*fol»n, 79. 

„ Maderaspateusis, 79. 

Brassaiopsis Hainla, 77. 

„ palmata, 77- 

# Brownlovrfti argentata, 07. 
Burseru sorrata, 70. 
Calophyllom cymosnm, 64, 

„ phcipes, 04 
„ pulcbcrrimum, 64. 

„ gpeotabile, 64. 
Canajera lizypbifolia, 72. 

• Capparis fluvicuns, 62. 

• „ roydsiue folia, 62. 
Carapa carnosa, 72. 

„ obovata, 72. 

Caspnrea oligocarpa, 77. 
Celnutrus roboatos, 73. 
ChloothamnuH ehdianthus, 88/ 
Choricarpba aphyllu, 85. 
Cipadoesa baccifera, 71. 

Cissus hastatos, 74. 

„ poyjtAgona, 74. 

Citrus bystrix, 70. 

» papoda, 70. 

Clematis flonbunda, 61. 

* „ snbumbcllata, 61. 

C nestis flammeA, 76. 

„ ' foiiosa, 76.* 
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OoesU b jgnoa, 90. 
ii platan fcb ft, 90. 

„ mtmflorft, 76. 

Oonnaroptis divaralfotia, 69. 

,, Grifftthii, 69 

Connarns Diopenhoratn. 70. 

i, monooarpnfl, 75. 

Cyporns cannoBcens, 85, 
ii cephalotes, 84. 

u monooepbahis, 84 

n p&llidun, 85. 

DoodalaoanUms Salaoensifl, 78, 

I, tetragonua, 78. 

* Docaftohmtta porviflora, 66. 
Deudrootdaninfi, 87. 

Picoitygma fabnlo, 61. 
Dicfcorocarpae Bundii, 65. 

„ oorclifolrus, 6 k 

„ grand ifolnin, 6 k 

,, obtnsifuhuR, C5. 

i, pitosuH, 65. 

„ tuberculatua, 61, 

Pidymochiton, 71. 

Dulymoptaxifl palloiis, 84. 

• Piuochloa T|ftngkorreh, 86. 
Pyaoxylon, 71. 

i, Championii, 72. 

Ebormaiora argcnten. 78. 

„ inoaxia, 78. 
u lanceolate 78. 

„ triohocepkala, 78. 

„ volutina, 78. 

Eolimocarpua mnrex, 67. 

t , 8igun> 67. 
Elteocarpos floribnndiii| 68. 

„ Griffith ii i 68. 

„ aorr titan, 68. 

„ Jftvruiicos, 73. 

Brant hetnnin Anderaonn, 79. 

„ Blnmei, 79. 

4 „ orenulatum, 79. 

u latifolimn, 79. 

ii Sal&oense, 78. 

Ery throaty Ion Bnrmanioum, 68. 

ii retnsum, 68. 

£vonymt}jK Bancanns, 73. 

„ Griffithii, 73. 

" u grandiflorofl, 78. 

„ Bumatranna, 73* 

Fimbraiyli* abjiciens, 85. 

„ Arnofctii, 85. 

„ eylindrocarpa, 85. 

ii ahaanoides, rar. 0 mono- 

Btaohya* 05. 

Frahqnevilloft major* 84. 

Garoima fabnle f 64. 

JCtavtrodia Haaseltii, 84. 

. i, Jayan&oa, 84. 


Gentiana Jmohkei, 229. 
Gfgaxitochloea at ter, 87. 
Gleicbenia dichotoma, 28. 

* Globbar Arraoan ensifl, 83. 

i, spathalata, 84. 
Gmelina. hyatrix, 81. 
Gonooaryum grocilQ, 72. 

,i Lobbianum, 72. 

Gordonia oblata, 64. 
Graptophyllum hortonse, 79* 

,1 pictnm, 79. 

Grewia hotoroclyta, 67. 
Gymnandra borealis, 80. 

• || globose 80. 

* „ spectabilis, 80. 

Gymnopterifl, 90. 

Hartighesa angnstifolia, 71. 

„ excelsa, 71. 

,i TnolliHsima, 71. 

• Tlolirtercs plebejn, 67. 
Hemiagraphis clegansi, 78, 

„ pavala, 78. 

Homiandrina BornoenaiB, 76. 
Hemiomtia lanrtolata, 91. 

„ Zolbiigeu, 90. 

lloynoa frutescons, 72. 

„ qumqaejnga, 72. 

i, Snmutrana > 72. 

Hopca grand iflora, 66. 
Hygrophila longifolia, 78. 

i, eipinoaa, 78. 

Hypoxys, 84. 

Hypoxia aurca, 84, 

,i orobiotdea, 84 

Hyppocratea angnlata, 73. 

# Ilex daphnephylloidoBi 72. 
Tflcbiu oebloa, 86. 

# J wschkea gcntianoides, 229. 

• Jnsticia flacoida, 80. 

# || latifolift| 79. * 

„ nasata, 79. 

* „ tmtnnrnlarisefoUa, 78. 

•I origanoides, 78. 

„ peploido*, 79. 

it pi6ta, 79. 

ii qmnqnango laris, 79. 

• „ Vahlii, 79. 

ti vasoolosa, 80. 

Kokoona, 73. 

Kurrinna paniculate 73, 
n pxdchemma, 73. 
i, r robnata, 78. 
LassoBiphon spand&as, 82, 83. 
Leloba, 87. 

Leleba Rnmphiana, 86. 
Lemon papeda, 70. 
Lepidagatlns hyalin*, 78. , 

„ inourya, 78, 
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Loptochloa urooolate, 86, 

Leptonychia glabra, 67- 

„ heteroolyte, 67. 

Limo tnberosus, 70. 

Limouia citrifotia, 69. 

,« pfytagyna, 70. 

Linos toma aeeandreem, 88. 

„ pauciflorum, 83. 

„ scan dens, 83. 

* ft SininonHO, 82, 83 , 

# Lobelia dapafcrioidee, 77. 

. „ Griffithn, 78. 

Lomatogomnm, 230. 

. Lomoera glancophylla, 77. 

„ gracilis, 77. 

• Lnvunga calophyllo, 69. 

„ eleuthorandra, 69. 

' M( Banmmtoea, 69. 

Lycoflteria, 77 

Mallea Itotbn, 71. 

„ nubscandmifl, 71. 

Mangifora foctidn, 75. 

„ Horsficldu, 75. 

„ lndica, 75 
„ nylvaticu, 75. 

Mantisia epnthuluta, 81. 

Marsdoa erosa, 90 

„ qtmdnfoluita, 90. 

Mehosma simphoifolia, 74 

Solocanna brachyclada, 89 
„ ^ gracilis, 88. 

„ ' Kurxn, 89. 

„ longonpiculata, 89. 

„ Zollmgcn, 88. 

Miliusa Koxbnrghiana, 62 

•M)8clio«pora efoliata, 85. 

Mollngo GlmuH. 77. 

Monooeraa Griffifchii, 68. 

„ holopetala, 68. 

„ leuoobotry um , 68. 

„ odontopetallnm, 68. 

„ tnchanbhera, 68. 

Monosoma, 72. 

Kastus ha mil is, 66. 

Noctandra, 83. 

Nelsonia campestris, 78. 

„ origanoides, 78. * 

„ tomentosa, 78. 

Nothocnestis Smnatrana, 73. 

Giax 8 a mat Tana, 72. 

Ophelia, 229. # 

Ornitrophe Aporetica, 74 

* OxaHs gracilenta, 66. 

„ sensitiva, 68* 

Oxytbenanibera nigro-cib'ata, 88. 

# Pachygone dasycarpa, 62. 

Panax palmatnm, 77. 


Pandanophyltnm <o rt iten» 66* 

Papeda RqmphJl, 70. 

Paramiguya oStrifbUo, 99. * 

# Parashorea {n. gun.,) 65* 

n Inoidft, 66. 

* „ stellate, 66* 

Pentncme suavia, 66 
Phsoanthus dioions, 62. 

„ nutans, 62. 

"Phlobocabymna, 72. 

Phlcbocbitnm extcmsum, 76. 

• Phlogacanthns insignis, 79. 

„ tbyrsiflorus, 80. 

Platoa GnflUhsiana, 72. 

„ Lobbtana, 72. 

Polygala arvensis, 63, 

, t ciliata, 64. 

„ olegans, 64. 

„ elongate, 64. 

„ ormptora, 63. 

„ glomerate, 63. 

„ Hcyncana, 6-4. 

„ Javan a, 64. 

K ha ay an a, 64. 
niRorostychii, 64. 

Perinea, 64. 
roamanni folia, 63. 
trs flora, 63. 

Vahliaurf, 63. 

Wightmna, 64. 

Primula imperials, 82. 

„ prolifera, 82. 

„ rotundifolia, 81. 

Pstlira Pal bergio idea, 83. 
Fyrottpennim caiophylliim, 73. 
Blnoacantlius comuuis, 79. 

„ iiasuta, 79. 

Robergia hirsute, 76. 

Jio tala, 76 * 

Rourea acntipefcala, 70. 

„ danypbylla, 70 
„ dircrsi folia, 69. 

„ wui taloides, 76. 

Roydflia suavoolcns, 62. 

Rticllia flava, 78. 

„ pavala, 78. * 

Bobia flowbmula, 74. , 

Salvima elcgans, 90. 
f , natens, 90. 

„ verti ciliata, 90. 

Rchima crenata, 64. 

„ odlata, 04. 

8cbiaochiton, 71 

Schizostacbyuixi brachyaladum, 80* 
„• chilt&uthum, 88. 

„ eleganti«simum r 90, 

„ longispicu latum, 39. 

„ Zollutgeri, 88. * % # 
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Scbmiodolla aporatica, 74. 
Bcirpodendron, 85* 

Scleroatylii, 70* 

Sol&gniella ariatata, 91. 

„ Belangeri, 91. 

„ imbrioatak, 91. 

,, Junghannmnft, 91. 

„ Bemioordata, 91. 

„ tenolla, 91. 

• Bomecarpus acuminalus, 75. 

8 boron leuoobofcryn, 95. 

„ longisperma, 96. 

„ lueida, 06 
i, obtusa, 65. 

„ SmmetiBis, 66. 

Sniithfa dichotoum, 86. 

Btrobi (ant lies Hava, 78. 

„ scubra, 78. 

Swintonia Griffitbii, 75. 

t> Sohwenkii, 76. 

Synuptoa (gon ,) 05. 

, y Btvtitamonaia, 65. 

„ grandiflora, 65. 

Runup ton odorata, 65. 

Tapir ia liirsuta, 75. 

Tuiooataubyum attenuatum, 89. 

„ BcluzofttuchyoideB, 89. 

Tcrnatraamia inacrocnrpa, 64 
„ Pwiftugiuiu, 04. 

Tinomisciam phytocnmoufoa, 62. 

„ phyrrkohotryum, 62. 

Tfcnioohlmua neutipot ala, 76. 

„ Diftpctihoratn, 70. 

„ Gnfflthh, 76. 

Trenicpholm bifolmta, 85 
Triphaaia wirmenfcoaa, 69. * 
TioostWyoLiu amgulnrut, 76. 
Tiyphcra proatrata, 77* 

Umrm cordata, 61. 

„ t Hamiltom, 61. 

»„ hotorooaipa, 01. 

„ macrophyllo, 61. 

„ ovahfolia, 61. 

V&tioa ObmoDBie, 65. 

Vitia oinjoamomea, 74. 

„ elmmns, 74.* 
m glaborrima, 74. 
t« jwatagona, 74. 

* t* rtfpww* 74. 

tricboflUmion, 72. 

,* TiUcfla* 72. 

Xaatbochymai, 64. * 

M pictoriuB, 64. , 

Zantborylon 6an<mram, 69. 

Zixypfcu o&lopbrUat 72. 

9> £lab®r, 76. 

- M Howfoktii, 76. 

* ornata, 78, 


Invertebrate Animals. 

Aohatina Areas, 21 . 

Action coocinata, 26. 

Aob&tma falica, 413. 

„ falva, 414. * 

„ Fairbanks, ^1. 

„ hoboB, 21. 

„ panthers, 414. 

„ Tbuobeddiana, 395. 

Alma, 413. 

Alyc&ms amphora. 397. 

* ,, Infrona, 396 

„ cuculatua, 396. 

* „ FoddemunuB, 397. 

„ graphionfi, 398. 

„ Ingram), 7. 

„ sonlptilifl, 24. 

Amuicola oincta, 402. 

Bit buna Nanaa, 402. 

Ithutfnrdin, 402. 

Duimiua albrzonatna, 19. 

* „ Calcudcnam, 18. 

fl olaruhnus, 408. 

„ graciliB, 22, 409. 

„ intermodius, 19. 

„ NiltMfirieaB, 18, 24. 

„ Niligirioag, 395. 

,t Tenuatas, 410 

* „ vicuoub, 18, 395. * 

Corithium ulroolus, 36. 

„ Tiadlu, 36. 

Conus mnrohionatns, 36. 

„ mnutolimix, 36. 

„ zoiintua, 36. 

Corbi» fimbnata, 37. 

Cionmobatcs, 11. 

* Cromuooouobus carinatiiB, 12. 

* „ conioas, 10. 

„ vftr. . oanalioalatns, 

11 . 

„ SybadroneiB, 11. 

Cyolostoma fimbrmtam, 414. 

* „ Hmduoram, 12. 

„ triearmatum, 414 . 
Cyprsoa annulata, 216. 

' „ helrolo, 86. 

f , pel l iB serpen tig, 36. 

* Diplommatma affitus, 398, 

„ Blnnfiordiana, 2, 7. 

* „ • depress*, 2. 

u diplooboUua, 5. 

„ gibboBA, 5 . 

* u insignia* 6. 

* „ Jai&tinca, 4. 

* „ Jatingana, 1,8. 

pacbycboilra, 2, 6, 7. 

* n pamkln, 6. 
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Diplojmtmtina poly plan tin, 4. 

„ pullula, 398. 

„ pupmfornus, 398. 

fl Puppensia, 4. 

„ Bukin muit, 398. 

„ • ecnlnroidea, 899. 

„ ftetiuacnlpto, 2. 

„ Shcrf&umaiH, 3. 

„ turruda, 6, 

Dorcaaia, 404. 

Kit ctrn, 22. 

Knit on. bioolor, 409. 

„ stenopyb#, 24. 

EnchnluH fovnolarnw, 30. 

Cubbua bat'd) us, 410. 

„ IJourguignaii, *110. 

„ cuUifcr. ill* 

„ cyhudiolhi, 111. 

,, Doshayosi, 111 

,, funic ultis. 410. 

,, intci Hocta, 1*)9. 

,, turgidulu*, 111. 

„ uvula, 111. 

WIMIpnllg, 410. 

< Jiblmlina, 

„ Dupont i ana, 410. 

„ Btnutarovlniu, ill 

(JlfKHula, 22 

, hlosa, 19. 

#„ ht'lK'H, 21. 

„ .legion i, 20. 

„ 20 

var Mai lieruiucn, *21 
pulla, 21. 

„ i inpita. 20. 

„ Binghurennw, 19. 

,, Tuintihcn, 22 

„ Toruennirt, 22. 

llelicarion, 400 
llebeolmiax, 401 
llahx nnsorina, 395. 

„ Barclay i, 404. 

„ It ion ford i, 395. 

,, Borbonica, 4<M. 

„ cadat lira, 403. * 

„ eonacpta, 395. 

„ del i bra tu, 395. , 

„ de tecta, 404. 

„ Eudcli, 404. 

^ Frappign, 404. 

„ gra tula tor, 395# 

„ hebcifera, 395. 

„ Huttoni, 395. 

„ imperfecta, 404. 

„ m&crojmphalufi, 17. 
fft octhoplax, 24. 

„ (Jdhutnii, 895. 

» Vw*n»,JA. • 


Holiz prolot aria, 496. 

* „ StUasdettttw, 405. 

„ aanis, 395. 

„ Hetiltris 404. 

,, Him dar 395, 404. 

„ Virwom, 40t. 

Hcmicardium card i ana, 37. 
Hcnnplecta, 15. 

Kyahznax Madlardi, 413 

* Jordon in Phaynn, 896, 

* JnUioglyphu# Martabanouam, to8, 
LithotiH, 23. 

Mirra cruentata, 30 
„ oxnaperatn, 30 
,, /laimnipora, 30. 

,, ISrniion, 80. 

„ phcaia, 90 t 

Kt uiifuacudu, 86. 

AIui ex ndntioo ftpinouH, 30 
„ in^nKpinoKU^, 30. 

Nniiiua ucomi, 15. 

* ,, npictda, 1(5. 

„ argon tea, 4<K5. 

* „ A tarnurnmui, 401. * 

„ fimgia, 395 

* f , AuHtem, 15. 

,, mcumindcra, 10. 

* ,, OherrnoiiHis, 1 1. 

* „ lulcat-a, 15. 

*" ,, («rollYoyi, 405. 

* „ (tordeinoyi, 4<»8. 

,, 11 nrialnyunu, 17. 

,, hyplmama, 17. 

* „ ummu ita, 18. 

* „ impliouta, 406. 

„ nulica, 10. 

,, iTif'u I ft, 395. 

„ interrupt n, 17. 

* ,, kitoiulitenHiH, 10. 

,, linopl^ira, 400. 

, f Afmlardi, 400. 

„ rnlcdlti, 4^>5, 407. 

„ planiuacnla, 24. 

* ,, piicultilii, 13. 

„ jKdlux, 13. 

„ proletaria, 4^ >7. 

„ pruitumida, 408 

,, rirmrola, 24 • 

* „ rnbellocuiCLa, J 4, 

„ wum Ctitma, 407. 

„ eerraltt, 15. 

„ Khjjdayi, 10. 

„ subjiHita, 2t. 

f, Virginia, 405. 

„ vitrmmdea, 395. 

Xntica albeHCcmn, 37. 

„ albula, 30. 

„ . coatelliTera, 67. # 
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Nation plobosa, 37, 

„ livida, 37, 

„ mammilla, 36* 

Norita nlbicilla, 36- 
„ polvta, 8fl. 

Ontplmlotropist Borbotiim, 414 

„ expansdabre,, 41 4. 

„ Morleti, 413. 

„ picturata, 414. 

„ rubens, 413. 

Opoaa, 4 f *l. 

„ olnrnlina, 408. 

„ gramliH, 408. 

„ Mauntuina, U)8. 

„ Walken i, 895 
Opmthoporus (Joidom, 009 
* Otopoimi Hansum, .12, 

„ ILnduoi urn, 12. 
Pogodella, 112 

vtudnromv. 112. 
l'nlud >mus labtowa, 402 
oi imta, 10. 
reticulata, 9 
rotunda, lu. 

„ Btephiuma, 10. 
Philopotamm ghibulosun, 10. 
i’lios HUimvillei, 00 

PWlopjhs, 17 
Pli'urotonitfc abbrovintn, 3C. 

,, tipnim, 30 

Polydonin inoainnta, 00. 
l'upum imbiitMfptn, 7. 

Pmpura bit ubereuluns, 00. 

„ mumcR, 06 

,, tuliomilnta, 30 

• pltpa fat Ondi'A, 400 

• ,, Bah militia, 100. 

„ rerbipohk, 410 

Pjramidolla nurts-ouli, 37. 

Rapa pnpyraoca, 36, 

Scmmarui, 412. 

Sennit. 40 i, 

8ptraoulum Avnnnm, 399. 

it Gordon », 399. 

Spiruxta hobea, 22, 

Sttsnogyriv clavnhna, 408. 

„ grncilm, 22, 

• « „ torebralia, 401. 

B trombus eolnmlwv, 80 
Buccmea nnatraliH, 413 

„ daucittft, 23 
„ Girimrica, 23, 

» „ MaHcarcimis, 412, 

» M rutdaua, 28 

* n rttpicola, 23. 

striata, 413. * 

tumidft, 23. 

var. subcofitulata, 23. 


Tcofcura Bomoensia, 86, 
Tel I in a rhomboidea, 37 
TornaUdlma cernioa, 410. 
Tiocdiiis font* stratus, 36. 
Tropulopliom, 413, 

Yoinid atlimn, 37. 

T , alabaatimn, 37* 
Vtutigo Uorbornea, 412. 

• „ juocrlft, 412. 

,, pupula, 411. 

# Vitnna Ataiam ribih, 401. 

„ flutiloimi^, 10], 

f , Hoi bonica, 114. 

* „ vennsta, MX). 


Vertebrate Animals. 

Abilities collnnfl, 181, 

Jf inoUnoeephnhiB, 183 

1 ,, N ifMilmrumsia, 181. 

,, llappu, 181 
„ sngittiu ms, 185 
Abiotnia tilbo^nbu is, 271, 

„ pol} ntrcnj m, 107 

M X.illt liosclustos, 1 07. 

Afanthyba eaudutu, 91 

syhatica, 114. 

A on pi tor mans, 205 
A coma Nipabuisia, 95 
AcudotheioB IWmis, 271. 

, ., t-lMlH ljO 

AotocM*phaluM ngiwuliis, 270 

,, bl UUlH'Si'fllv, 1 1 <)' 270. 

dumotoiurn 270 
Aetinodurn v Egeitoui, 105. 

Ai titis glamihi, 273 
„ In poUmcns. 273. 

„ ochi opus, 273. 

-/Egiahtm Leschonanltii, 273. 

„ mmutna, 2#, 31. 

,, J*lnlippeuM3, 39, 273. 

Adhupyga eupogon, 800, 

„ Latham i, 298. 

„ *inilo8 98 
„ mysticali*, 298. 

„ N ipnlpusiH, 98. 

„ sat n rata, 98. 

», Bipnraja, 298. 

Agnma onneotuitK, 309. 

Agrudroma ^mnamofcoa, 119. 

„ gr»Beo-nife«cens, 119. 

„ c simibs, 119. 

•i BOidida, 119. 

Alauda prtdgult*, 120. 

„ jcrulgulennts, 100. 

„ Maiabanca, 119, 

Aloedo B«ugaLeiiais^ 96, 2^7, 



Ittt&x, 


425 


„Alci ppo Brunei, 122. 

„ Nipalensis, 105, 122. 

,, poiooephnln, 122. 

Alcurns atrifttUf?, lo6. 

Allotriufl amobnrbua, 108 
Anir>rtShiR Dilssumien, 55. 

Anns pipcdorltyucha, 275. 
Aut^iomiis o^taiis, 275 
Anottimia carinutuH, 90 
„ talent tw, 00 

* A hr uni a, 152. 

* ,, l’enangensis, 152. 
Antliroptcij, 201. 

„ sp 98. 

Authus oommift, 108. 

Aqudn, hnwtata, 205 
Aiuchncchthra Asmtioft., 208 

„ flammaxilai m % 301. 

„ juapilann, 30L 

Arachnothera latn o>t na, 3n2. 

„ mag! in, 98, 300 

„ modo^ta 302 


,, puRtlln, 207. 
Aibuurula atjt>jni!an«, 273 
,, rufo^ulaua, 273. 

Ardea omoro.i, 274 
,, ctmooloi, 34-, 

„ leucoptara, 34. 

„ pm pmiut, 27 1 
Aideolu lr»<*opt*'ia. 273 
Ai delta cm^mumu*n, 274. 

„ Hh\ jcollm, 27 4. 

„ SinuijHiR. 27 4. 

A i tannin luweua, lOO 

„ loupo^rasU*». 2 11. 

• „ 1< m*op\ gmbn, 211. 

At nnriiimv ulmifeu?, 270. 

Astm tmiig.rnis, 02. 

Athene 1 1 ram a, 94 
,, cucnltndtM, 94. 

At henna Ferwkuln, 35 
Bakinas Viurollii, 57 
ItnnguruH cieruleua, 209 
lia/.a lophoten, 93 
Belliu. 227 . 
lihnii^a ramifor, 208. 

Braclu podius, 317. * 

„ melanocephnlus, 310. 

M trmtia, 310. 

BrilfchypternuR aarantiu*, 267. 
Bracbyptcryx croraha? 102. 
fl hyperyfclira, 1 # 2 . 

», xugrocapitata, 308. 

», nigrogulnna, 308. 

» Nipulerjttis, 102. 

Brouchoceltt Cr dtatella, 138, 178. 

„ • jttbara, 179. # 

„ mcSltfqcana, 179. 




Bab ulna Isidoroi, 287. 

Buooo front aha* 288. 

„ I.athamt, 289 
„ Malaoemisia, 288. 

,, qundm*olor, 288 

Bnehangn imiermednq 322. 

JSudytoa vmdis, 271 
Hutu gyrmuuieluiu, 150. 

„ iwos, 156. 

„ meirtnoanetna, 155, 130. 

„ apmtpoH, 150. 

,, viridm, 155, 

Bnngarm caMulmiH, 374 
Buphus rmunrindiiH. 271. 

Batnraloa J wnnica, 27 4 
Cahrila, 349. 

„ btunnea, 845, 350, 

„ Joidcmi, 318, 350. 

„ Losehonuultd, 345. 

('aln itopRiy, 318. 

CnbeuuH Nieobtmca, 32. 

Callula pulehra, 375. 

Culhopo KumtHcba.(kpii8?rt, 270. 

,, peel oral is, 270. 

CftllopliiH intend mniis, 212. 

Calowus < antor, 326, 

Caloanuiu, 319. 

„ LoflchcnauUn, 315,350. 
CaloLes inj a U eons, 177. 

„ linuxn, 373. 

,, vorsHJolor, 304, 36 J. 

Cnlouln pulebra, 155. 

Ciilypioinmia viruiia, 284. 

Cntitm clmlylMiuN, 320. 

Onntona Dayana, 208. 

C'uoimna ohv.ujrtu, J27. 

(’apmimlgiiK ulbonotatiis, 200. 

,, imemmi]*, 2H.1, 

Cutnrix lnpp<>4,«35 
CiuHiH -upi ifHJita, 137. 

Oarpophuga yKfiett, var. Nicobivn* 
ca, 32. 


ff bii’olor, 32 

f> jrifa/niBj 111 

,, insuluntf, 32 

„ myriHtKjivoiu, 32, 

,, sylvataja, 243, 272* 

„ var N icoburica, 32. 

Casarca rnula^ 275. 

Ceblepyns culimaatuH, 321. 

Cocropdis rafula, 115. 

Celcopicus Pf>rpbyroTm*laii, 293. 

CeiurupuB AudamaaetJHm, 2 tl . 

„ ruOperjum, 2 41 f 207* 

j, ttnditf, 9H. 

CorberuB rhync5.op», 206. 

CeryU* rudn, 96 • 

Ceyx triductyla, 293. 
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Chalenphaps Tndiea, 32, 112, 331. 
Ciuomororms louoooophala, 100. 

C baptist amea, 100. 

ChctrudnuH loftgipea, 273. 

Cli anuria dorsalis, 868* 
Clmlarrhsoa Karloi, 269. 
ChatoisBUH ohaouada, 35. 
ChaitomiH stmt us, 270 
ChnuIolaHinn« stroporua, 275 
Ghnlidoniyx hypojcautlm, 100, 
Clioloiua imbnoata, 133. 

„ virguta, 138. 

Chcbtusia inomatn, 273 
CbloropHis, 813 
Chmopiooides, 289. 
ChriHOLulaptos suit one us, 97. 
Chrynonotua, 289. 

Chryaopeloa orualu, 194 
,, rubmieiiB, 195 
Clnysophloginu cldorolophtm, 97. 
„ tiavimicha, 97 

,, Malat’CfUHiM, 292. 

„ tucntnliu, 292 

(Incus cyancms, 114. 

„ mclnuolonous, 111, 2156. 

„ Swamhoim, 111, 203. 

ClHHft fcllllOUHlS, 109. 

Cisticolu Hohicuioola, 1(>7. 
Cittaonmlu mucMnu'U, 325. 

Cl u pou Neoliowu, 35. 

Colabatos sulplimea, 108. 
Coluber BcimftiROuituu, 188. 
Columba in tou malm, 272. 

„ arnica, 333, 

„ vii uliri, 330 

Couipsosomu Hodgson 1 , 189 
„ iiiolumuum, lfv8 

„ nuimtum, 187 

„ sunn fas lata. 188 

v Copsyohua Miudmumsts, 32 1. 

„ saulum, ltd. 

Contents uffiiu*, 95 
Corvus 'Andumnmmsis, 242. 

M culmumtus, 212 
„ splomlous, 2 12 
Corydallu Uicbardi, 108, 

„ „ ruftda, 106. 

„ striolata, lo8 
Condon Sumatranns, 285 
Cory phopbyliw. Maximilian), 180, 
Cotylo sinensis, 266. 

Granger flaveolua, 1001 
„ gulam, 315. 

Ci'ooopua pluoiuoopterus, 272/ 

„ viridifromj, Ul. 
Cryptolopha cinereuoapilJa, 100. 
tCucuiuB o&norpa, 267* 


Cnculus microphonia, 267. - 

„ striatus, 98, 267. 

CiiUeipftta llurkii, 107. 

C iirson us Guldens, 116* 

Cyanecula Buocica, 270. 

C) anopa Amatwa, 98 * 

„ ebryaopogon, 287. 

„ cyaiiotiN, 98. 

„ Frunklma, 98. 

„ rnystifophauoa, 2 s 8 

„ voisiouloi, 287. 
Cyhudrophis mneu Latin*, 383. 

}f rufiis, 183 

Cymbirliyuchus umcrorhynchiH, 285 
CyuopluB malubancns, 373 
CyorniB Jerdom, 1)3 
„ niugmroalriH, 100 

, t rubcculoides. 113. 

„ tuficuuda, 268. 

„ Tick oil up. 113 

CypBolus ImtnHffK’iiHirt, 91. 

1 „ toctoium, 91 

1 Cyitodaity Ins ttfhuiB, H>7. 

,, ruhiduM, l (15. 

Duboin Russell u, 226, 37 1. 

D.uoln pulclu’llu 297 
Domigieita concoloi, 81, 2*3. 
l)»mdioohohdon ooron.it. i, 114. 
Dciidrooitta Buy ley i 9 212 
„ ynfu, 119. 

„ Sinensis, 1 10. 

* Pondrocyima uwsuip, *275 
Pendiophila fioutnh*. 99 
Dtmdiophis oaudiliueata, 194. 

„ picla, 193, 373 

Dica inn chrjsorKirum, 308. 

,, cocc mourn, 99, 303 

„ emeu tat uni, 303. 

„ lumunmn, 268. 

„ ti lgouoatigiim, 303. 
DicrnruB cmeruoeus, 322. 

„ lutcrmedius, 322^ 

„ longicnndatua, 100, 

„ longus, 99 * 

Piplopelma canutticum, 151 
PtpBua bubalma, 199 
* i, Co} loneusts, 200. 

,, hokagonotUB, 198. 

„ mulufiiBt’iftta, 199. 

„ niyromnrginatu, 199. c 
,, tugi^mta, 199. 

Diusmcnrus afbxus, 323. 

,, Malay on sin, 322 
„ Bangoouonais, 322. 

,i sotiler, 322. 

Dong(- Yak), 54. 

Draco roticnlatae, 182. *■ 
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Drocp voians, 182. 

Drymocataphua iusoocapillus, 308 

„ mgrocapitatns, 3i>K. 

DrymoipuB inomatns, 107. 
Drymopbfla. velafcu, 323. 

Edolius sp.p241. 

„ Malay 2U. 

„ puradtaeiiB, 100, 322. 

Kmberua hortiduua, 121. 4 

w Hnttmn, 121. 

„ pueiHa, 272 

„ Bpodocephula, 272. 

Emyda gTanosa, 313. 

,, vittata,313. 

Kmys CMUh^ujoUiH, 227. 

► ,, UTiuiu, var. intermedia, 331). 

Kn^j.stouui ourrmticnm, 131. 

Enli} ill ina liem^aUnisiH, 213. 
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„ mtei media. 1 lO, 320. 
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„ cannatua, 109, 355. • 
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„ eoolopaoimis, 273. 
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,, phanncnra, 27 1 
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Galina fcrnigmeus, 272, 333. 

,, Sunerati, 11B 
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,, inoniU^or, 104 

„ pectoral i« f 104. 

„ rnfioollis, 209. 
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„ chameleon, 102. 

„ clmus, 1(M. 

„ gutiattl*, 100. 
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f , Mentor, 1G0. 

„ ti^iw, 105 
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„ cilnnu, 11H, 2t»S 

„ cytiitola, 1 IS. 

„ tininlutu, 31 

„ imidcsLti, 300. 

Gcopinla nit wit a, 332. 

Gl.neola luctit, 273. 
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Graoulii diilnn, 327 
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,, Jinuna, 31. 
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,, Juv iiiictiM, 275. 
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* Gynniopn, 351. 

11 ,em, norms ebcela, 24^). 
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„ (’oromamlelteut*, 290 

ft fasrub, 240, 200, 2‘Jt>. 

pulai’if*, 297. 

„ Gunab 95. 
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HatiaiOutaiuda«ji, 93* 
littls4f‘tuH fulviventur, 205* 

•„ leucugutfter, 30, 

Haiys in^iaiayauuii, 226. 
linr.t a»|>era, 37. 

„ lluchapaui, 37. # 
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„ Mlhld'VJH, 30 k 
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,, JuvniHis, 290. 
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lluuiouruH CluncnaiH, 304. 
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HhM’UX CUB hIcsccmh, 281. 

„ nUulimiH, 2S2. 
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,, # Hiuricotn, 113, 115. 
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„ iuptu.ii, 94, 
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If ouburu Macquooui, 110. 
IlydrobttUi 895. 
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>* hypemhm, 10G. 
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U jdifft, 117, 810 
,, fttylnmeii, 117,310. 
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,, tin c< atu> 8L9. 
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Ixidiu, 317. 
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„ Htugatna, 320. 
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Loxta forrugmoa, 329. 

„ ferrugiiurtta, 329. 

Ly codon aulu u«. 201 , 379. 
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,, tutndm, 112. 
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Mogulutiua liudt'som, 98 
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Mi vriiimdiuv NkoImiihi^is 32. 

nmi^mutus, 2‘J 1. 
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,, umiik, 291. 
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Mi i jru u ( nrtioi , 275 
Hemp.-s I’hihppenmM, 3’U, 
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,, vpidih, 95, 
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,, c^tiun'a, 298. 
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Mietopru*uu« bailing 298 
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Mot anil a ItizonioiiAU, lo8. 
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N.iju trjputlians, 373, 21 1. 
Kunlumia, 107. 
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„ gnluns, 103. 
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Polaiuui btuulor, 138, 211. 

f , platan us, 138, 214 
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* „ carvationi, 37. 

„ oonta, 97. 


# 
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„ rupcsuis. 116. 

Ptyofi hoxagonutus, 180. 

„ Korros, 187. * » 

„ lmtco&iib, 185, 372. 
Ptycb<r<w>u homak>ccphalum, 159. 
Puellnla rubida, 165. 
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„ oiroia, 275/ 
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}i prnrogulua, 107. 

,, vmdiponms, 1(>7. 
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pilybura inaorolepis, 373. 
Bipbia atrophia t a, U>1. 
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Tiliqim cannuta, 169. 
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Troohaloptenm Aftsteni, 105. 
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Ti oohuloptoron rnfognlave, 101. 

„ oquamatum, 104* 

Tropidonotafl pisoator, 371. 

„ platyoepH, 191. 

„ qumouiic tiutu«,190, 

371. 

„ BtolatiiH, 191. 

„ Btriolatus, 190. b 

», Tytleri, 190. 
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f , indica, 289, 207. 
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Xtnehiphis, 180. 

Xwtopcltifl unicolnr, 201 
Xormrelapa bauguruidi's, 211. 
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Zuiuema bi ochyurug, 372. 

„ himalayanus, 191 
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MeUoroldyieat Observations, 
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• * t 

Abstract of the lie suits of ike Hourly Meteorological Observations • 
taken at the Surveyor Generals Office , Calcutta, 
in t%e month of July 1870. 

Latitude 22° 33' 1" North. Longitude 88° 20' 34* East. 


Height of the Cm tern of the Stamlar^Barometcr above the sea level, 18.11 feet. 

Daily Mean*, &e. of the Observations and of the Jiygrometrical elements 
dependent thereon. 
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The Mean Height of theJ-Jarometer, as likewise tbd Dry and Wet Mil* 
Thermometer Means are derived, from the hourly observations, m ad e a**t he/ 
several hoars during the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor UeneraVs Office, Calcutta 7 
tu the mouth of July 1870. 


Daily Means, <&c. of the Observations and of the Hygrometricol elements 
dependent thereon — ( Co at timed ) 
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Abstract of Ike Jlesufjs of the llmrly Meteorological Observation* 
taken at the Surveyor General 9 n Office, Calcutta, 
tu Ike month of July 1870. 


Hourly Means, Ac. of the Observations and of the ITyprometricHl elements 
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Ala had of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 

* in the month of July 1870. 


Hourly Mean** &c of the Observations and of the Hfgrometrioal elements 
clepcmleiji t^hereon — (Continued ) 
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Abstract of ike Results of Ike Hourly Meteorological Observation* 
taken at ike Surveyor General *s Office, Calcutta, 
in ike month $ July 1870. 

Solar Radiation, Weather, Ac. 
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Abstract of i he Results of ike Hourly Meteorological Observations 
taken at the Surveyor General's Office > Calcutta , 
in the month %f July 1870. 
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Abstract of the Remits of ike H* nr' y Meteorological Observations 
taken at tie SAhegor General* it Office, Calcutta , 
in tie wonfi of July 1870* 
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A fa trek l of the* Result* of the Hourly dlefaorolottit'ol Ofaerraffak* 
• /aX-e/* a/ Me A»ir^<»r OeueraPi t Office * Caicutfa, 

tn the m ottik of August Js70. 
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Ixv Melwn>!t>gieal $l$er?afwn*. * 

AhitmH of the, Ri'Hnlf* of the Hourly Jlt/eorolot/ical Ol*}rratiou* 
taken at the Surveyor General’# Itjfiec, Calcutta, 
in (he month of AnguH , 1 S 70 . 
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Abstract of the Results of the H< nr y Mdeorvtogicat Observation* 
taken at the Surveyor General's Office* (hientti r, 

• in the month of August 1 » 70 . 

Mom h ly H K«i'j/ra. 


Inrhca, 

bright of the Hnromi'toj for ( he numt It 29,595 

M-ax. height ot the Bummeier o< cui red :»i lu 4 m. on the 8th. . 20.8)# 

Mm height of tin* lh*r.»wWer ornimMl at 1 r M. 011 the 1 1th* . 29 38*1 

JCjrtrtiHt* rtntyt' of I hr JhiitunHer during the mouth . . . . 0,185 

Menik-of the daily Max l'rv«t<Mires . . .. 2(Ht5l 

Jhlio %li( to Msii <huo .. , . 20 580 
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JUoiiij of (hr daily M«\ 'I einju'ml urc 
Dato d»H > M m il 1 1 to, 

Mean daily range of thr Temperature during the month.. 


o 

82,1 
(M 8 
70 5 

15.3 
87.1 

78.4 
7.7 
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Jnrhe*. 
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.Additional \y«ielit ot Vapour wjuirwl for complete saturation ,, 1 41 
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Prerailing direction of the Wind SSW48 Vy 
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Ab* tract of Ike 11 emit* of ike Hourly Meteorologist l Observation# 
taken at the Surrey or General 1 * Office, Calcutta, 
in the mouth of September 1870. 

Latitude 2i° 3:1' 1" North. Longitude H8° 20' 34" Em»t„ 

Height of the Cistern of the Standard Barometer above flip sea, level, 18 11 feet. 
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(,l«*|'t*iiih*?i I (hereon. 


• 

1 c * 

i ^ ± 

•lhmge of Ihr Barometer 


Ktmire of 

the Tempera* 


W 

tt 

' "C ? 

during the din 

' 

£h *- 

t-l 

, lure tim mg the da,) . 

Dal 

r 




p ~ 

Z £ 


- 



C T^ 

5: j; 

Max 

M Ml. 

Dill* 

£ 

Max 

Mm. 

Diir. 


»J « 

, r+, 

i 




1 1 

1 

i 



hol.i * 

hu !so^ 

1 Tl< lift* 1 

*M )l * 

O 

0 

0 i 

0 

) 

29 ft Ml 

20 7 2’2 

21* VI *2 

0 21‘? 

80 1 

*2 2 

7K 7 

3ft 

»* 

771 

s. 

7o 1 

1 *3 1 

so ft 

8< . • ) 

7 s 5 

7 ft 


K- Ml 

S?0 

2-* 

.1 12 

SI 6 

8.» O 

7D ft 

f* •* 

4 

7.r» 

7h7 

« >7< 

J 17 

Kf * ft 

t ’> ft 

7k 2 

7 /ft 

ft 

?»*.» 

.77ft 

oft ft , 

. I *2‘ * 

8] 1 

Si 1 ft 

77. k 

8 ft 

r. 

737 

.. 9»» 

iiK5 

.1 13 

S! 6 

86 4 

7s t 

K O 

7 

# 77d 

Ml 

.7* 8 > , 

1 II 

82 l 

87 0 ’ 

7-8 ft 

8 0 

s 

w ’> 

S *1 

.OKI 1 

.125 

M 1 

87 ft ! 

so 0 

7 ft 

i» 

7 i ♦ 

.778 

*. n 

111 

8ft »: 

87 7 ' 

SHI 

7.7 

lo 

7' ‘ft 

.7^.1 

626 

.227 

*2 6 

8.* I 

78 0 

11 1 

l‘l 

7 ft'* 

.8, \ 

.710 , 

lod 

m.:i 

Hft ti 

7s 0 

7 6 

U 

.7UH 

M7 

.7'*!* 

JO 

82 6 

HH 8 , 

76 2 

0 6 

\,\ 

776 

s 20 

7nft 

lift . 

Sft 0 

at 2 

SO *2 

11 O 

U 

.71**2 

.817 - 

.720 

.127 

8 1 » 

hi *2 

81 8 

0,4 

1ft 

>26 

>1*4 , 

.786 > 

.]OH ’ 

840 

• 4*0 6 

HI 0 

9 « 

16 

>10 

.KM 

• '$> 

. Ift6 

Hft l 

111,4 

so 7 

10 7 

17 

.7 il* 

' 82il 

.6 (s 

.1*1 5 

Hd 0 

ft! 7 

82 0 ‘ 

It 7 

18 

.r-n# 

76ft * 

on 1 

.121 ‘ 

8 ft 0 

ft 2 0 

82 0 

10.0 

n> 

.7*0 

.Toil 

621 

.1 1ft 

8 ft * 1 

1)1. ft 

81 O 

1*) 5 

Sftf 

.66*2 

728 ■ 

.iVJ. 

.1H 

8ft 4 

ii*2 0 ; 

HI ft 

10 ft 

21 

; 6.r> 

.7<W* 

ft5ft , 

.147 

HI 1* 

87 ft 

HO 0 

7 ft 

22 

1 >•>/ 

>11 , 

.<187 . 

.324 

82 4 

S8 0 

7?) 2 


H 

•ft7 1 

631* • 

.ftii ; 

1*2* 

82 1 

Hft 1 

71* ft 

5 7 



.>*24 

.ft* >4 i 

.12*) 

83 ft 

86 S 

8** 0 

6^ 

2ft 

' .573 

.625 1 

.52 1 ! 

164 ■ 

83 if 

HH 0 

M O 

7.0 

26 

* ,60ft 

1 .668* i 

.ft:i6 i 

.132 

*3 8 

86 0 ; 

so.o 

U 1 * 

27 

5 .622 

.660 * 

.561 ' 

.14*8 ; 

8 hi 

• 89 5 

SO ft 

fto 

28 

> .661 

.712 ) 

.«■« 1 

.110 

♦M6 

ft< 1 t 

80 O 

; io s, 

211 

C93 

.740 J 

.6 4* f J 

JOO ( 

8*2 5 

1 8* O 1 

SO ft 

; 7 / 

30 

f .74ft 

.8m* { 

.681* | 

J20 , 

84 0 

. 89 5 

• 

80 0 

• 

; bf 


The Mean Height $£*th* Barometer, aa^iknyae tRe Dry end Wet Bn IV 
Thermometer Mean* are derived, from the hourly observations, tn^de Jit the 
several hours during ih^dUjr. 



Meteorological Observations* 


Abstract of the Results of the Ifvtuf*/ Meteorological Observations 

taken at the Sun eg or tSeueiuRs Office, Culcutta i 

« 

in the mouth of September 1 5 ^ 7 0 . 

Unity MnmH, See of Ibe Olwrvntionn and of tl»e Ifygromctricftl clomeiit* 
di’jMMwIt itt llwnoon — {Ct»nl tuned ) 



o 

o 

o 

n 

I Ut lll'N 

T ft 1 

T. t;r . 


1 

7s s . 

i r, 

77 7 

2 <*» 

OftU 

lo«>l t 

0 s; 

0 53 

M 

7‘) 2 

1 \ 

7s 4 

»> > 

ftjo ■ 

.21 

71 

.43 

;\ 

7'» 7 

1 ft 

7s, 1 


4 ‘.2 

25 

1 05 

40 

4 

75 o 

1 ■> 

77 4 

2 0 

4 ’>7 

Jo 

(> ss, 

.52 

6 

7 » o , 

2 4 

77 l 

\ 4 

i’22 

4 4 3 

1 31 

83 

i\ 

7s s 


70 s 

1 s 

ftO » 

7 1 . 

01 

• 8<» 

7 

7s •» 

3 % 

7*' 1 

(> o 

"4 1 

50 

2 01 

.83 

s 

7’) 7 

4 7 ' 

77 l 

«: 4 

41 t 

8 > 

10 

.Si 

ft 

7 » s 

3 s 

77 l 

t*. > 

413 

.78 

.23 

.si 

It) 

7*> > • 

4 t 

77 4 

*, $ 

MO 

8K 

1 so 

.85 

3 i 

70 1 

2 2 ’ 

77 4 

:t 7 

‘»-jS 

.45 

2 > 

.85 

J2 

# ’* 0 

,1 t 

77 4 

7. J 

"»V 

8s : 

.SO 

.8*> 

14 

S ) ' 

1 2 

7" 0 

7 l 

4 !7 ’ 

10<)2 

2 31 

.80 

1 L 

s»fl 

! 1 

7i 7 

7 > 

051 

4 50 

.fft 

.80 

1 1> 

*• k7 ’ 

3 3 

7S i 

»> 

4 >2 

Hi 15 . 

1 5S 

.8 4 

13 

so 0 

i > , 

77 7 

7 7 

4 » 1 

5 44 

2 74 

78 

37 

81 s ’ 

5.0 

7s 3 

S 0 

44 t 

10 27 

5)t 

,78 

18 

81 o 1 

1,0 

78 2 

ft s 

“34 

.11 

.12 

.81 

ID 

8)7 f 

t.;t 

77 7 

7 3 

.4 it 

ft 50 

.57 

.80 

20 

: bl i ' 

t i 

7S 1 

7 4 

.“13 

It) OS ' 

.0*) 

.80 

21 

' 7,) 7 ‘ 

2 2 

78 2 J 

8 7 

4 13 

17 k 

1,27 

rHft 

22 

. 5K>,I t 

4 0 

77 4 ; 

7>. I 

4 ! 4 

5 83* { 

73 

.85 

20 

i '»U j 

2.0 ’ 

78.7 

3 4 

441 

¥>■=» j 

.10 

1 .IK) 

At 

, s'Vtt ! 

2 7 

78 7 1 

1,3 

4*51 

.3t 

.02 

i .80 

if$ 

, PH) 1 

8 o * 

78. ^ 

o t 

.451 

3i ; 

.79 

f .85 

20 

,Ht 2 

3 3 • 

77 7 *; 

0-1 

, .411 , 

ft 48 • 

3.13 

; .80 


‘ H-K7 ' 

3 1 

78 3 , 

5.8 

415 

lo.lft • 

.05 

1 .83 

28 

’ «8M> i 


74 8 

7 8 

450.) 

4.57 ; 

72 

;* .78 

21 

! 7t> ‘)’ ' 

^*5 

78 l I 

* 4.1 

.4 13 

10.14 J 

1.50 

i .87 

80 * 

, *(XS | 

4 2 : 

♦ ' 

78.4 j 

i 

6.4 

k M** , 

X 2S i 

' i 

<,89 

S .85 

i 


*ro C<H»|nkt<?d by U» G^cuwieb Contacts. 



Mlcteorotopi c« t O Ixervofi on*. 


Ixx 


Abstract of the Results of the How Ay Meteoroiopicat Observation* 
tfken at the Surveyor Uenetaft O ///<•<% Calcutta, 
in ike month of Sr t *ic t * r vr I s?0. 


Hourlj Means, &e. of l lie Otaennfwu* and of the H vgrowetrn til olemoul# 





depend* 

'ill thereon. 




. 

*o « 

•Jim up* i> 

f lhe*lJ«r< 

■wider 

, 

Itimjw of the Tew per a 1- 


■w ^ 

w t J 

lor h«»tli dm in" 

tin* in wtlt 

ri S 

li.ie r* 

t c u» li luwr 
the lmmdi. 

ITofir 

'■*■ u 

l 

| 


r * y 


- - 




gsS 2S 

i 

Max 

Mui ! 



Mux 

Mm 

Difl'. 

- - 



i 


0 — 



- * - 


Fiuhe* 

Ineliex 

1 licit* s 

1 In ]m*S 

o 

o 

o 

° 

Mid- 









m^ld 

20 713 

20 H5 1 

20 5 10, 

i t l< »5 

sl 3 

8 1 0 

, 78 0 

0 0 

] 

7<U 

>!•» 

* * ^ > 

, 1 } S 

s; o 

80 l 

7 8 0 

1 5 d 

2 

o*n 

S3‘» 

523 

.» >5 

w > s 

82 7 

7s o 

, 4 7 

3 

•^stj 

MS 

5 i 3 . 

.jOI 

s. 1 u 

1 82 7 

7s o 

4 7 

d 

081? 

.813 

j»n 

1**2 

s » J 

82 5 

;s n 

1 $ 

5 

002 

821 ' 

521 

2* *7 

8^ 2 

8 2 5 

. 77 3 

4 0 

0 

705 

s r.i 

5.0, 

237 

HI 1 

0 

;r s 

1 2 

7. 

721 

SO 1 

5 IS 

:<27 

Si It 

8 10 

7 7 

1 3 

8 

715 

s7o 

508 

■mj 

*2 S 

f t> n 

7’-* 7 

7 3 

3 

757 


.502 


Si 1 

ss ii 

73 “ 

30 

10 

j 75"* 

83 1 

r.or 

*.“>7 

85 » 

V<l It 

8 ) 1 

! 8 0 

11 

j .715 

1 

.8SO 

.5*1 

« , 

209 

»S*> 2 

ih > 0 

Sit.tt 

10.0 

N oon 

1 

i .721 

801 

.550 1 

002 

80 It 

5 

si J 

10 J 

1 

! oos 

>25 

5 JO ' 

vw,; 

87 1 

<4j I) 

Wit 5 

n 5 

2 

i 070 

\ 737 

5<*v i 

23] 

• 80 3 

iO 7 

73 5 

12 a 

3 

! .051 

.702 1 

.402 i 

9 M 

■ S5 3 

T 31 2 

8 » 2 

no 

4 

! .Odd 

78S , 

.487 

.3ol 

85 5 

V\ 5 

73 O 

125 

6 4 

i .CW 

i 7 no : 

* 490 

295 

85 O 

to ;j 

7s o» 

12.7 

6 

5 .001 

: -a H ; 

.5)2 ! 

.2*^2 

1 83 7 

83 3 

’ 7w 7 

113 

7 

j .080 

fta y 

# 523 ; 


; s:v > 

8 w ■; 

7 s 5 

)<H» 

8 

i .702 

.820 i 

.513 j 

.2*0 

1 82 7 

, 87 7 

73 5 

8 2' 

0 

{ .723 

; .812 i 

.581 j 

.201 * 

1 8‘>3 

. 87 0 

78 5 

' 8 6 

10 

j .733 

1 811 * 

.583 ' 

.253 

; 81 ft 

, 80 2 

7H5 

7 7 

11 

! .727 

, • 

) 

> .853 * 

t ; 

» _ r *. 

.661 

i 

.232 

t 81.0 

^i.5 

78.0 

m 

0.6 


f 

i 

• • • 

♦ 

< 

* 

*# - - 


« 

The Mean Height of H»c Jjarometer, a* 

jti4wi#e*(lie i>r^ T and VC yl • b 


Thermometer, Mew** are derived fioiu tUe obsevratious land# at lUe w-venl 
hour* d ur in gThc uad|illi. ^ # ** ~ 




rxi 


Meteorological Qbtervatfoy*, 


Abstract of the limit tx of the 1 fourty Met cp rot o$ feat Obserm/to v* 
taken (it th* Sa/re//or (UnttaV* Office, ('ottutt^ 
in th month of «S ejttembvr 1H70, 


i 

Oourljr ]\T(‘«n<4, Ar <»f ill** i'?»ti<»rss rm«l #>f I lit* llrjjromrtr.ral eh'imnOs 

0« prj*ii<*|if tlwrvni) — { t 'lOrfm'uti / 



Mut- 

o 

o 

o 

o 

I IM hi** 

T tfr 

T 


1 ■ 

79 0 

1 7 

7 H 1 

2 <> 

o 952 

n»2r> 

( > 00 

0 o| 

7i> t 

l 0 

7s :t 

2 7 

.9 {.<» 


02 

.02 

a 

79 *2 

1 o 

7s l 

2 7 

.!M1 

.H 

.01 

‘*2 

:\ 

79 2 

} i 

7s 2 

:> t 

<n<> 

,2 ! 

.SO 


4 

79 2 

1 2 

7 m l 

2 ( * 

9 >2 

.27 

.07 

.91 

fl 

79 1 

1 t 

3 

1 9 

.9 r.» 

21. 

ot 

-f* t 

1* * 

71) o 

1 1 

7S 2 

l U 

.910 

21 

.0 1 

91. 

r» 

i 

79 5 

1 5 

7'i l 

2 0 

. .952 

.27 

,K9 

02 

K 

N^> 2 

2 0 

7s l 

1 l 

UaJ 

' .2 1 

1 52 

.87 

«i 

H» ‘.0 ' 

V> a 

7s \ 

<* i) 

.94* 

lo 

2 n 

.8 3 

30 

.Sit 9 ' 

la 

77 7 

7 7 

9U 

if in 

•** 

.78 

li 


;> <> 

7 4 * 

h ;> 

.tui 

.92 

3 07 

7t> 


Noon 

81 1 

5 8 

77 n 

• 0 3 

.928 

.89 

.30 

.75 

1 : 

\S* 0 } 

« l 

77 3 

9 8 

.919 

.78 , 

55 

.73 

s 

tfe» S » 

41.1 

77.1 

1)8 * 

913 

.72 

.53 

.73 

it ; 

8a5 : 
won | 

5 i* 

70 7 , 

0 2 

902 

.02 

*25 

, *.75 

4 . 

52 

70 7 . 

8 8 , 

.902 

.01 

.10 

i .70 

5 ! 

80.3 i 

4.7 1 

7?^> 

8 0 

.910 

t .73 

2.80 

* .78 


«oo ; 

37 1 

77 i 

,0 3' , 

.922 

.89 , 

.18 

: -H2 

7 f 

8o i , 

2 0* 

73*1 . 

4 9 

-913 

10.12 | 

3.70 

i .80 

8 i 

80.0 } 

2.7 ’ 

rat 1 

* 4.0 

.out 

.12 

.00 

.80 

0 J 

800 - 

ax 

78 4 

3*9 

.912 

.23 ! 

.35 

^ .m 

i 

t 70 0 * 

2>u 

78.5 i 

. 3 4 

.955 

.29 ; 

.15 

. .90 

n : 

79.V ! 

>.9 

78.4 * 

3.2 

.952 

! .25 | 

MW 

; .w 

’ 

5 


m 

• * 

• 

e 

] 

* > s 

i 

» > 
* 

* i 



i [ 

« 

1 

/ i 


i 

i . 

"tit 


atfcfigi 

ymm 

utaarc con 

ipUteil 1 

9j«Uic 

imch 

CoUStA&tt 


* ife&o rolled I Qhzerrn 


lxxii 


AMt'<fc( of tin** AV.v#//# rtf the Hourly Mefeondmjirat OLyen' at*Oks 
* taken at the Sktreyar tlejteruf* Ojfo*t\ Culmtta t 
id the month of >/*/, fe^L r lN7(>. 

Sof«r Radiation WViil'ner. Ac. 


- pf ' 

~z ^ - 


AYi >i n. 


I Vo* mi hug 

tlllO* lldll. 


<icnoruI nvjiert of the ?ky. 


1 124.5 
*J 137 8 

3 llHo 

4 131 <> 

G HIM' 

6 1 £‘> 

: ii3 2 
H 11’ ,1 

t/, i;«»o 
it » 137 5 


I nrhrv 

o is s v; i s ]‘\- k 

« • 

2.41 8 S. E A S 


11 . 


.M iu > 
JOJ J 


13 101. 1 


MS (1 


0 <H> N. 

1 oo ^ s w a s hvW i o , i n; j 


0 03 s 

oog s a s u i: 


S hv V X S 

”*• h\ h,* A.S In W 


m i 


ion 7 

223 7 


OH' 223 o 


* hy AV A 8 
0.S7 ^ ft W hy\\ 1 n 273 0 


11 128 0 u3j o C.K A 8 hy F 

12 U20’ . KN.EAEbvJS. 


i 


13 145 8 

ulu.0 


K. S. E. 


0 12 EaS. E.AEby N. u 2 i 53.2 


15 148.3; 0.10 E.byl*. &S.S.E 


10 115.2 

17 U5.8 


.. S.S.K.&S. 

.. ( S.&S*»E. # 


i 


Chiefly O Slight K after 
intervals. from 0 a m to 2 »». w. 

A ftt 0* r M 

Chiefly O llri*k M ind at 4£ 
t> m . T nf 1 1 A 12 a m Aftt\«,R 
fioni 1J to 3 A 3 J J a m. fn7r.*t. , 
ChuflyS. Tat 1 Jp.m. Slight 

|{ ill 1 / m 

^ j toft * m .Vito 12 a m.,C> 
lotfr \i.,v_iA. infteru ttrth. T 

at 1 v M It at Midnight X - 1 A. 
m A from 12 1 a m , to 2 i\ M. 

v „1 A " 1 to t A. M . * ] ftf- 
(erwnrds Right Rat 12 a M m 
JJ X 4 r m 

13 l Of \l & '-I lo6 A. M , taS 
n m , i X Vi ttfter^ardM. 
Right it n 1 7 A IOa M . A2^ P. m. 
v i ,C i D ut 7 r m. 

'"'i toft p m , ; i afterwords, 

R on ^ A \V at 7 t* m. 

n 1 to lu m., \ * A i«»8r m. 

«S nfterwaids lRitft*. A <i * a. it 
S to I 1 A M , I to 2 V H., 
i) afterwards. Brink Mind at 
v M T at 4 a w,, 3, 4^ 52 

A «J v M ^ ut r) f & ^4 v M » 

K from »J to 11 r. m. 

() to « a. m • '“J to 1 r K., 
s A v ' i after M'nrd^ T at 2J p, 
m , H from 2‘, to ^ v a. 

Clouds of clifli rent ki&dg. T 
al 3. 1 & 5 l*. m # 

“ i to ft A M . Vd to 8 a. H., 

-i to 7 p m , B aflerMard*. 

B. to 5 A M.. . I to X»A, K. f 

-i to fl p w.. U »ft4*r»Brd*. 
t at 4 & 5 p. M., It at 5 p. Ac. 

B *>ft a. m , o to 12 a 

t ^ * rloudj* of different kinds af-^a 

1 1 fpirwanh. T at 2 A ft p. 

i at 2 p.lM. . * 

« 27.8 Jft<»« A w .^ito7 P.M., B 
t ’ ,aft erwnrd s TA L at -8 A ft P. M . 

, , MU) '' it# *1 A m . - i afR>rw»pda, 

i * T* & I» from 7 to 11 P. if., t> 

; at 10| p. •_ • 


101 O 


21 o 

5(1 8 



lx\ui 


Meteorological O&tcrvalioft*.* 



►* , 
a 
- c 

> 4. ^ 

!cfU 

| * AVimi. 



'C 

• ^ * g 

; ! c 


«5 

cs 

ft 

S’i 

s - 

• c 

ljf/5 

; 1'iex pding ^ 7 

direction }rr l 

,*5 4 

^ - 



1 1 

,\v s w Hi 

AM,- 

38 

H3 0 

1 

S 1 v\V, 8 8) \\ A 

o 

lt f 

i 

I 

i 

j 

3 It) 1 

i 

I , 

S S K A S K 

1 

8 ’ 

2 ,J 

1 

i 

I io r> 


is s. n & r s k. * 

7^ 2 

! 

21 

1 32 :t 

1 0 42 , 

S S 15. & ]•: S E 1 3 

i:j* s 


Alshact of the Rexulte of the Hourly Met enrol of cal Olsci\alion$ 
taken at the Stnvegor fj omul's Office, Calcutta, 
in the month of Sejjf ember . 1 870 . 

S< lnr Itadialmn, WVnllier, Ac. 

—*r - 

£ u, £' ' General aspect of the Sky. 

i 


S(o."A m , N i in ) r st. 
O to 0 r »m S uflerwartyi.L 
tom midnight to A a m,T 
.loin 1 to -1 r xi H «t 4 j* m 
U tf«7 a m , («> f> I' >i , ,\i 

Ml* ru rids T at 3 v if LonS 
\\ 1 X 3 a. xi «V 3M»J r m 

Vi In ) a Jt , ito 8 a )i /'i 
t € * A r ji , i to 0 pm 11 after- 
wnnls T at 12 a m A Up m . 
Ii on > ot 8 v M l>nt A V M. 

J{ to A v m ' j to 7 a ir . 
-> t'* 1 1 4 M O to A V. M . S 
.ftrrMards T nt 12 a m , L 
* n -N at 7 & h r m , Ii 

trom 11 a m , to 11 r m 

43 <» S to 1 i si, ' i to (> r M O 
..ft rewards '1' nt 8j r, m L from 
t> , to 1 1 v \i M'ght Li at 5, , 8jl 
!o \ Up m 

Hiw fU O, II tgh wind nt 11 & 
i* ii T m 1 A 0 a m A J 1 P m. 
II at (>, 7 A W[ a m A from 

l» to 11 P M 

230 t O to 8 a m , 8 to 3 p M. t \i 
,to 7 r m . S afterwards T at 
I* a m , L on K at imdnightf 

- 1 \ 1 a m A 7 AT 8 r. m.. D 

nt midnight. 

] m‘ 3 v_i io 0 a at,, ~'i to o r m., 

B aft< rwanK 1) at lUJ a. if 

1 ir.t} 11 to 4 K it 1 to G 1 *. M B 
'iiftrrw nr ds T «t 8jf a m , L 
•on ^ Vf at 7 £ 8 r ai D at 
&£ am. * • 

Mt2 7 Ii to 7 ♦ li r - i to 0 p. it., 
B afterwards. L on JS E at 7 
P m 1) Hi 2£ &. 4 l\ M. 

HU l b to ^ a. ii. i to 6 r. ii. 
<B nflrrwarcb 

84 S ^ 31 to 5 a ir.* clouds of dif- 
ferent kinds afterwards. T at 
•1*2 a. m , & 1 r. h, D at 11 a. 
• if.. 3. 4^ A 5 p. K. 

61 6 j Ji ki 6 A . M., to 7 p. M., B 
(afterwards. T &L at 6 p.m. K 
1*1 9 A. M. 


Hi l U) 3 o nr 


I 


i: s us s. a\ 


23 122 »> 2 1 i S. AV & »S. 8 \Y 1 O 17o o 


21 131 

I 


23, 132.8 , 
26! 143 5 ' 


27; 14S 5 

I ' 

2f»' 146.0 

i .r. 

80 ^8.6 f 

JJtX 


S S. AV X S. i 


S bj K ct S. 

IS by E. S S EA S ' 
JS.br E4LS S E. 


1 


s s E.*& 8,^. 

SbyK.SE JtS S.eI 

1 - 


O.fisjs S. E. AS, 


f i 





Observe tiv n*. 


texir 


Abstract of the Reunite of l hr Hr It'ly J/i •leorofagieal Observations 
taken at />Tr S tuny in Uraerur* Ojjue^ Valent (a 3 
* in the month of fry, fanner lb?0. 

Month ix Ji ssr lts. 


^Tofvn Iaoo^J of tlm Bn »v>im (^v f<>r the mouth 

M**\ height ot ?]m* U'lifriurro tu < in i« il :il Jo \ m. on flu* 13th. 

Mm hcighi o! iiw H.itvinMc i mrm r* i', ;tl 1 i v \i on tin* 22nd. 

} j t> Kins tout} <>r f lit' 1 '*i i < it • t ' 1 1 during l hi- month 
M i nn < i tin dmi\ v Ii*\ Pnssims 
l>ito» il.U f » Mm <t«n.» 

Mum tluitt; tai.ijvitC the ihiioimii * during the mouth ... 


Jmdicn. 

. 2i» 702. 

20 m 

i ) fc>7 
21) 7 »* l 
2U <i.h» 

. 0.120 


Menn ]>? \ Bull' Thenrmnn'ti r 'or (ho month 

.3 1 n x Temp ‘t.i'in* 1 'KiniM. nt 1 r u <<u I ho ISth «fc 20tli 

JVIin. Ti'inpoi <0 tu o oociurtii m it v m, on i hi* 3t.h. 

}' vtnitn rtuo/r *it the T< hi {*< i * it nr" during tlu* month . . 
Mivin of lilt* e 1 <>J 1 v -M«>\ 1 < mprl ’it 111 e . . 

\> 1 \ t > ^ ditto At lit cl » ( 1 4 I , 

Mum daffy ti mjt ot 1 he IVmpei at ure during tin* month 


S3 2 
02 0 
77 N 
1U 
88 3 
70 0 
8.1 


florin Wot Ihilh Tlu rmonu l< r foj iln* mouth , 80 0 

Menu Ih\ Budi Th ‘Piuimih tor nh><t ■ Me an \\ et Bulb Thonnonietor 8 2 

(‘omjruttd Allan IV « jk'Oit! ti *r t In* imml h 77 <S 

Moan l>rv Bulb i’hornu »m*\t if ah m o computed menu Dm -point 3 1 

• ' llK'ht’M* 

Mean Elastic force pf Vapour for Iho month . ... ... 0.931 


T^oy gram. 

Moan Weight of Vapour for lh«* month .. 10.03 

.Aifchtioiinl AVoiuiit ot \*ajMur i » ijmml for complete saturation I'NO 

Moan decree ot‘ huMiidity tor iho mom in complete Maturation in mg unity 0.&1 

• * 0 

Mean Max. Solar radiation ThcrmotnoUV for tie moblli ... 140.0 


• \ pitches? 

Ttatned 2t d«y^. — Max. fall of rain during 21 hours * ... ... 211 

Tola] atftouiht ofr* tmdurioj Ao mouth # . ... ‘iMJl 

Total amount of rain influwied by the Gautfe* attached to, the aneiJio- ** • 

..,^8 33 

. S, S 5 E & S by K* 

.» * * 


tnetef* during the month 
Fret ailing direction of^the Wind 



1 \ x v M eteorul'tyt' *tl Obse/ vatjvu*- % 





M* 'fronJoyti'af Ob tern? f ton s. 


lxxvi 


m 

Abstract of the Ve*nlh of the I[om h/ Meteorological Qfaerrafton* 
taken at tk £ Sarny or (je/tirat'x Office, ( 'atcutta , 

/// th-> mouth of October Is JO. 

I 

Latitmle :.:i' ;>-J' 4'' N mIIk T-t 1 1 u*It“ ss° 20' ?H V JCtiwt. 

of the (.Vtei n of die S(aihl,n^ IliM "im !»‘i .thove l he sea let el, 18 1 J feet# 
Daily Menn«. JU* «»f ilu < >9s «m * t « idis r.i»,l nf ih.* II v^ioineti ienl elements 


8. I'.'iul. 1 1 1 t l.ei « on. 


■ i 

o 

lhu»L9‘ “I til 

* 

<- i iii i < 

•Mi* tei* 

u. 

IJ.uipe of ( lie Tewijiem- 

j 

Drtle 

£ s ~ 

U S': 

Jui ii * 

i he 3.i 

s 

i- ■* 

1 m e ilimiijr the <P»jy . 

i 


5 i 3 

Mn\ M 

i 

in 

Pill 

r" ^ 

Mux. 

Mm I>,ir. 

1 


1 jw lies 

Indies liu 

In. 

lnelu'. 

O 

o 

° i 

<*> 

1 

29 7'~> 

29 8V) 29 

i ">i 

0 115 

si 3 

ill 2 

80 3 

lo 9 

2 

71M5 

s 13 

730 

1m; 

st s 

91 2 

! M o 

10 2 

3 i 

.819 

s:;, 

7 17 

12s 

Sj 7 

8.1 7 

7T7 ’ 

0 O 

4 

.785 

SI l 

712 

192 

79 5 

85 2 

77 5 

57 

6 

.751 

797 

082 

!.>:» 

S 2 o 

s; 5 

77 2 

10 3 

<1 , 

s 755 

SJ»i 

7o ) . 

! 2m 

si 3 

0 1 o 

, n< » r> 1 

9 5 

7 i 

.7SS 


729 

12^ , 

85 1 

9* > 5 

si 3 . 

9 2 

8 ! 

79 s 

Si ,8 

.750 

1..S 

s5 3 

90 S 

SI 1 

9 l 

9 ’ 

.797 

85 1 

7 1 » 

I lo 

s I 5 

90 0 

7i» 0 

1 1.0 

li> j 

.828 

<». *) 

7eJ 

116 

S2 9 

87.5 

79 8 . 

7 7 

iY i 

.815> 

* .9! 1 

7*1 

] ,r 

SI 1 

89 0 

1 79 5 ; 

9 5 

12 

.831 

9 Hi 

769 ’ 

.) 17 

S3 S 

89 O 

HO’) j 

8 7 

18 

798 

>7 I 

: 2i« • 

1 1 l 

St 7 

90 0 

s< > 5 

9 5 

14 ! 

; .803 

.*8199 

77»o 

1 13 

SI J 

89 4 

SO 0 , 

'9 J. 

15 ; 

.802 

,s<»7 

.737 - 

150 

S 1 <i 

*89 <; 

Hi * 5 1 

9 1 

lt» i 

. .815 

>7o 

.702 

Jus 

s t ti 

89 S 

SO, 5 

9 ;* 

17 

.818 

• 90S 

Sto 

098 

2 0 

90 5 

78 K 

11.7 

18 i 

I .872 

955 

.S J 5 i 

l‘2o 

M 2 

S‘< 0 

;so 

10.0 

111 i 

i .872 

917 

S->4 , 

113 

82 ) 

89 0 

77 5 

11,5 

2) 

1 .881 

.9 1.4 > 

S*2*> 

.12 1 

Si 2 

S3 > 

70 ti ‘ 

12 9 

21 ! 

1 .893 

.908 

SJ5 

J n 

HI J 

91 0 

7H o 

13,0 

22 

.873 

943 

.sol J 

J 12 

SI 0 

91 0 

79, 1 

u a 

23 • 

.86* 

.922 * 

,s;2 I 

JO* 

HO 2 

HI 3 

76 o 1 

7 .*1 

2t 

.879 

’ i>62 

H31 

131 

77 5 

80 6 

75 0 

5.8 

25 

| .827 

.895 

.760 

J 15 

810 

s; 5 

76 5 j 

• 7*10^ 

11,0 

26 

i .707 

, .KM 0 

.712 , 

■»4 

742 

79 H 

3.8 

27 

.751 

.8.51 

699 5 

132 

7W (I 

J 85 0 

76 7 ; 

8 3 

28 

.813 

.9**7 

.7 >9 ; 

Jus 

9 

s' o 

75 2 

JIO 4 

29 

1 868 

932 l 

.8*1", 

,127 

SI 7 

87 O 

* 77 5 

, 9 6» 

30 

j • .883 

.936 S 

.859 , 

.« ;97 

hi t; 

mi 7 

,.709*! 

9 9 

31 

[ .880 

.9W , 

.823 | 

J23 

80 9 

36.2 

i 77 ' 0 ' 1 

9.2 


t 

» _ « 

1 _ 

U « ( 



* 


# 

The Mean Heairtit of tlie 

^Baiometer, as 

l.ketuA* the 3>ry ami Wet 


Thermometer Mean* are den r«*d a from the hourly OM«erraUox|t/ made t 
aeveral hours ,durin^ f he tfcy ✓ 

Lt tU© ' 


Kxvti 


Meteorological Observation A 


Abstract of the Tlevtlh of the If mil// Miteoiojogual Observations 
taken at th fttnm/ei Oe mat's OQoe, CttltnUa 
tn tin month tf (h tot to }S 70 


f 

Daily Moans A,r of Ho (^Iwirnljnin "nl f tV H\ ^:on* Irieal elements 
th I ( ml* n* (U< k n ( tit \ t } ) 


Date 

4 1 

$ 

*9 

« i 

+- m | 

K. <v 

P 

o 

w» 

r e* 

"d 

u 

£ 

P 

u 

4 

h 

IS 

w 

P 

£ 

a 

f - 

> 

L 

r** "" 

1 f ^ 

t- 

c «* 

«c - 

1 7 f 

1 £ 

•r" 

1 -st 

i " 

r ; a 

■jli 

- _ n 

o 

t- ♦“* 

JC- ^ 

• Cm 

Z A S 

i s 3 

5 c h 

1 - “ tJ 

P . 3 
i tf 2 

1 <*3ti 

I * O w 

1 6 i js 
' -S J g 

| c:s 

1 « - eg 



P 

o 

t 

i* 


'p " 

^ ^ O 

t M 

73 

i 

o 

1 

o 

<» 

7 U lx -1 

i .1 

I «,r 

» 

i ! 

H)(\ 

1 " 

7s o 

r * 

O >< ) 

1 U\7 

2 31 

1 083 

2 

si l 

1 7 

7 ■* > 

t » 

»" > 

1 \ 

21 

s3 

\\ 

7 > » 

> 

< - ■> 

< 

M ‘ 

x 1 

1 »s 

sy 

4 

7 so 

1 > 

t » 

> 

> 

1 > ^ ) 

O sOi 

i 03 

6 i 

7s > 

i 3 

? 

> i 

S | 

• ‘v7 

1 so 

si 

♦> 

S 1 \ 

I 

7 < 

( 

1 

» ) 

* 3"* 

Si. 

7 

m 3 

> > 

> 

> 

> 

i I 

10 

si 

H I 

s, » 

! 0 

7s » 

1 A 

> > 

>1 

n 

SI 

t> 

7 » 7 

y -l 

77 “ 

1 > 

‘0 > 

o "5 

*35 

Hi 

30 

7 * t> 

{ > 

7 7 l 

i 

I 

s > 

1 «1 

HI 

11 

7 t 1 

i i 

7 > l 

* > 

s , 

1 a 

2 73 

78 

33 

" » 1 

J t 

7u l 

1 y 

n 

51 

>7 

i 7i> 

1 1 

* >{> 


7 j 7 

(1 

• * 

>0 

-a 

78 

U i 

‘ » D 

f J 

77 * 

7 » 

’ i > 

77 

in 

8 > 

13 

SO *2 

i i 

/ 7 1 

7 > 

» 

f O 

0.1 

70 

10 

7>s 

.1 s 

77 1 

t » 


TV 

25 

8 i 

17 

7s > 

l > 

7o 0 

<> » 

*• 

is 

3 oy 

.81 

38 

7, 7 1 

1 > 

7 > 3 

r o 

n i) 

2 > 

l»5 

.83 

Jl> 

7*»o 1 

r> <> 

73 «> 

in j 

7 a? 

s W, 

3 U> 

.73 

20 t 

7e» k 

7 2 

71 O t 

12 2 

7 >1 

, o> 

HI 

.08 

21 

77 * 

0 5 

5 12 

W 1 

Sr 

♦» t 

S;5 

* 70 

22 1 

78 » , 

(» 1 

712 

1 1 t 

* > i 

Of 

.18 

.72 

23 )' 

♦ 77 S 

2 1 

70# 

1 1 


« J' 75 

L.13 

.88 


7 > o * 

J (>« 

71% 

8 J 7 

si » 

2*1 

0 81 

i .5*2 

25 

77 1 

8 ti 

7t» 

H l 

S.71 

17 

1 \*7 

.82 

e aw * 

77 3 I 

3 0 

70 5 

V 

s 

71 

051 

j .05 

27 ' 

, rs f> 

U’ 

70 0 

2 7 

<«>> 

N> 

) 80 

L .02 

28 ' 

77 3* 

‘4" 

75 1 

t r, 

St 2 

4 U 

1 17 

r .so 

20 . » 

7S 5 

.12 

70 * 

5 t 

s>T 

“2 

78 

i 8t 

. ■<> 

77 8 

3iS 

7> 1 

« > 

^ r 111 

e u 

j .81 

« 4 | 

70 8 • 

*1.1 

130 t 

70 

sJt» 

8>8 

28 

1 .80 


* ! 


1 






•’AIIUm 

‘ M v nca^aH.' mints computed Hy ^Ue Couituiti * 




kwiii 


AfffcoroHo./toiJ 


AMrmet of the Resells if (he Hourly Met cot of on ion l Qlteieafwn* 
fatten at the Stnnyor GeuruU's Office, Calcutta^ 
tn the Mouth of October 1^10, 


Hourly Means, Xc of the Oh-wn nle-ns and *»f the Hypromofrieal elements 
d» j-> Twh'itt (h.'reon 


. 

o * 


«* (O* 0 » 

r ii’tor 


. iom ,r <* t> 

' the Teni|'orA" 

• 

•*- !8 

1*U S 

•< h h .. ; * 

* * 1 1 m.; 

r ^ ^ 

t til c> f. 

U* ea«*h hour 




III* i .** »: h 


X 

dur up 

(he mold l». 

1 

i 5 r « 







Hour 1 

J-’ c , 


, 


P- : 


j 


* i 

5^3 

Max. 

, .Mm. 

1 >.[!'. 

c 

Max. 

, Mm , 

Diir. 

I 

£ £ 




l^_ i*H 


i * 


1 





r' 


! 


j 

Inches 

inches 

Tnein ^ 

Inches 

O 

o 

° I 

O 

Mh\- 1 






V 



nipht 


O'* <' 1 < 

*]'> 7*(<; 

o ?*\v 

So 1 

K> 7 

70 9 

0 t 

1 , 

S22 

8 A 

; j'j 

od 

Nm) 

*■2 n 

75 0 

7 (» 

2 

«)« 

8 ''7 

717 

l?<> 

j i » s 

> ’ 

i 5 « t 

7 r, 

8 

Si»S 

Ks < 

7os 

17 > 

7 i V 

s.‘ I- 

7 *» d 

7 4 

4 



7".i 

J 1 1 

.1 

' ' 1 

75 o 

7 2 

5 

.817 

«M»| 

71>- 

! Mi 

7'! i 

1 ii *”» 

7’* r > 

7 0 

it 

.884 

id l 

7jm 

j s*» 

1 o 

t ^ ) 

7~ i * > 

0 il 

7 


•"J’j 

.7 n 

1 s 1 

* i : i 

8 , <t 

7 5 5 

7 f. 

8 

*75 

V~1 

7 *"> 

I'/d 

M 1 

' 8^- 

/ 5 "j 

it.O 

0 

SNS 

Sfi.s 

7* 1 

i ** 7 

8 ' it 

t>’ ') 

; o o 

100 

io ! 

.885 

1 57 

t "7 

J 7 » > 

8 | \* 

87 (t 

70 5 

1 1 1 

a : 

( 

j 

.8(18 


7 < »> 

• 

1*. 4 

J 

V 0 

7o o 

j:i o 

1 

Noon 1 

.818 

.id2 

• 

7 "2 

K-> 

hA 1 

f ).t 0 

l 

77 n ' 

i.^a 

1 

.818 

' *8/ 1 

7 '5 

< H 

SO u 

i'i 2 

50 r > 

H7 

2 

i .78(1 

sr> i 

OM 

17<> 

V “ .* 

• 1 w 

'd 0 

7/ <* 

1 1 (5 

8 

.772 

.8 1.i 


177 

80 * 

^ o 

7V» 

I *,<« 

4 1 

I .70S 

, .8 VJ 

(>»<2 

.177 

8‘» K 

i* ’ o 

;s o 

52.0 

5 

1 .775 

! 8 M 

♦ .(.77 

Jdd 

M it 

? ■ 2 

?<; d 

1 :?,2 

«*i 


>*U 

OSS 

1 7.1 

S i 1 

K7 A 

7*1 .1 

itu> 

7 

> .8* Hi 

i !bsi 

! 7tn 

177 

8.* i 

b i A 

; u 

u.s 

8 

! .827 

: .«!»i 

# .524 

; 407 


}•*. «t 

7d S i 

8.2 

» 

1 .840 

dfcso 

.7:W 

1 .107* 

, 

s/d 

■* s 1 d 

7 7<>' 

7.0 

IO 

.815 

j .01.1 

: .7 ii> 

.HU 

tat it 

‘ 8,1 5 

77 d 

6r> 

1L 

! .842 

i AM 

} .7 47 

•JV 

H ) 0 

1 ‘t 

70.7 



it 

' 

t 

' 

! x 

# 

• 


| 

! 

i 

i 

u 

• 

* 





a a 




- ,j . 

■w 

The 

Mean of 

llifr Uaronicter, as 

1 y v. ts^ 

• • 

thi Dry nnd Wet 


Thermometer Means are denied, from the ohaerraiiottfe made nt tlifc sA^nd 
hours during the 




lxxix 


Meteorological Obtfrcahous* 


Abstract (f the Hewitt of the *1 lovely Meteorological Observations 
la Lea at the Sinvegor (leneraPx Ofjirr, Calcutta . 


in the month of 0< f>>ocr is70. 


f 

Hourly Aletni#, Slc of Uio Dlj-sorrutuois «»0 <»f Jin' 1T\ ''nmu'triral cli'inevita 
(It {>t iuli ut thi‘j’t<»n ~~{f f'rhut'cl t " 



f 

o 

o 

n ; 

o 

1 III lu'l' 

T K r 

T «r. 


Al»|. 










7sr* 

1 s 

77 :t 

:* l 

i» 919 

9 <‘*2 

I o> 

0 01 

1 

7"! ! 

i o 

77 i 

2 7 

<!(•» 

•»2 

o v> 

.92 


7^ ^ 

i «. 

:: i 

V 7 

9, \ 

x*i 

>9 • 


W 

77 •) 

1 o 

7<) 8 

2 7 

Ui i*> 

7 7 

S9 

.92 

'1 , 

77 s 

1 7, 


■J 0 

\u »*; 

7 t 

>..3 

.92 

r> , 

77 7 

\ 1. 

70 7 

2 t 

0 r> 

7 0 

77 

y.v 

t* 

77 s 

! * !v 

77 " 

- * * 

910 

.S3 

>3 

.91 

r- i 

78 t 

i 3 

77 a 

t! «» 

9s<> 

92 

.SO 

.92 

8 

7?< 7 

»* ** 

70 x 

v o 

i* >3 

7.1 

tot t 

8*5 

9 

7,' 1 


7.» t 

i 

X I'i 

” s 

2 *2 1 

SL 

3<> i 

79 t 

1 9 

77) 9 

X * 

4 V 9 

12 

>'2 

.77 

It 

7*’ <5 

o 7 

7-3 «> 

‘ 9 7 

SiiS 

.27 

a .iw 

.74 



, 7v i 1 

o 7 

7 1.7 

11 t 

x 9! 

«»’t 

92 

.70 

I 

1 7v 1 

; i 

71 9 

n 7 

s.“A 

,o< » 

4 os 

.09 

’ a ; 

1 79 ? t 

7 s 

717 

1 *2 3 

> iO 

S 9<i 

,N 

.07 

H i 

[ 79 t 

7 t 

73 o 

I i 8 

s 3 t 

9 > >'.» 

.14 

4?» 

4 ] 

| 7‘» <} 

7 o 

71 t 

1 I !> 

.x M 

SX‘> „ 

<>) t 

.09 


> 7* * s 

[ 78 S i 

0 J 

4,3 

71.) 

7) 0| 

V ll 

7 7 

xj.4 

>71 

9 *M 

Mi 

:\ to 

2 oo 1 

.72 

.78 

f-J 

[y 7S7 ' 

an 

•70 2* 

on 

Sx; 

A 1 

(U 

.82 


[ ' 7S 7 , , 

;> i 

7*» 3 * 

3 2 

x .»0 

,03 , 

3.73 



i 7S 7 ! 

2 0 

ro 9 * 

A 4f 

9. *X 

.78 1 

Pi 

t .87 

40 | 

> 7s 7 

2 2r 

77 2 . 

a 7 

910 

>; ; 

M * 

¥ .89 

n ! 

! Vn.t? »’ 

*•«* 

77.2 * 

*3.4 ’ 

.910 

.89 ; 

.21 ; 

.UO 



• S Heft** rofoyictt l Qbscrca turns. 


1 X 3 C< 


lb# If a* t of /4f , *fcv.W/.t of ff/r Hourly Mi'ft‘>rolo//ira/ Obxr real ions 
. tuLoa 0 s ///’ Vftfrryur (Sty cut”* Cohn!(a > 

itt (bo Month of Oi to fit r )bji|, 

S,»U*r l»\i. <, »lwn W*'*»th**r. X «• 




InJi* 


\\ ,Mi 


1***4 * nOin^ 

Ju 4*4 \ 'Oil 


% ; 7 - ; 

i.. \tl.i 


1^1 1 r*v» 

S ^ > K . 

n 0 S 

'2 } 156.il 

... s ,s I: x s i.\ii 

,V.l s 

128 ft 

oV» s xv xs s i: 01 

:>:.(» 

'J»r v 



*1 nuo 

0 ac s.b X s Y\ 

;n s 

. * 



r> lit 2 

8 4 s AV X > V* 

r» w a 

i> 1 1 *.» .5 

S \v A b > W 


7 Ml a <s 

S, b S.AVXblo.YV 

<17 0 

S iJM 

- <■? 

SJiyYV X b b W 

107 0 


♦ 


117<» 

• t 

0 07 S K X S.S K. 

HO 1 

10 1 lo ^ „ 

b. 8 

00 0 


* > • 


fr iso.o 

. S S K.S \> } K X- 

2i» 7 

12 150^ 

X S l*y 1 :. v 

22 a 

]H 145 5 

0.02 S X K. 

41 a 

I t 14^.0 „ 

. / b.xj:.s.K. 

402 

15 141.9 

. . ■ s E. X if. W. , 

7 1 ^ 

. ao.a 

a 

[ 

b«’ !**•<> , 

► a 

5.s W.SWiSS^. 

•41.4 

17 m.O 

.. SS.E. 

, 54» 5 

J 

» *. , , 


A. 146w 

. ... 

69.5 

jf 


(m-iutu! in»jwt of tin* SKy. 


B to 8 4, M , '"'l to (1 P. M.» 

* ;>Oi»r\\ nr U. 

B to r> \ M to 7 1*. M., 

* aitt'i Marcia, 1 4 on N W at 
7 1 * M. 

\l to 0 A. M . S to 1 H. M. f 
» aftrrnjmN T at 8 a. m. it 
iron* 7 to 9 \ \\ 

' i to t v m , O to 7 v M . 8 
.ltlorw arda blight It frotntU to 
s t nt 1 1 k m A irmn 2 to 0 r m. 
' 1 A 1 . L on W nt H p. «. 
"* 1 i<> 7»V m , B afterwards, 
on B nt 1 a- it. 

B to 0 A At., to 4 r. it., 
It uftcrw urd* 

v 1 to a a At B to 32 a M , 
'1 afti rwurdn. L oil .N at 11 
I* A> 

S t<» 2 a Ar . B to 0 A m., 
-'i ultrrwnrd*' M' at 1 2 A v , 

1 X 2\ r ai . li on \V from 0 
<4i s i» m. Sli/'ld Jf «t i2^ 
A M 

l Min fl> t T at 0> a m & 
(mm 2' <0 7 i* m , L ou YV 
.it 7 r m bh^lit it at 30 a m., 
X 2* j- m 

]{ to 7 a m , r '\ to o r. At., 

B nflerwanU 

11 to S A M , to 0 P. M., 
H afterwards. 

B to <1 AM,-! t» fl P. %L. 
B afterwards. Light It at Ilf 

AM.’ 

B to 0 A V . M.f 

J) afterwards. 

if* 7 a at , '"i t<» 5 p. M.f 
[ftcrtfanU. i> at II | a. Ho 
•fc'U p M 

B to7 a >r , afterward#, 
L at 7 X% r m. * * 
si to H %. *1 to fl p. M.* 

B afterwards. 

\t to 4 V M. y *S lo 0 T , 


1.; 


j 


v : — ; Sit rnh. iyiro^rati* ^ i 15 tHJI!Wo-Rt 4 !aU N i^UJ> 



km 


MeUotolvgu'al Qb$err utwnh 


AM* act of ike Jit wit* of the ] fourty tSI< teo n>lt faint J Qhc< tuition 
taken at the bttney t ft ennui** Oj/ne, (alnitla, 
tn the month of Of twin 1 > 70 . 


^oliir K i lint mi \\ < athi r, At* 



*3 n 

«. * 

" f — 

l 

\\ IM. 




<c 

oS £ 

«a 

H <-« 

k ^ “r 

5 « = 


Pn i m 1 - } 

- 

(%i lUMtil nNpw t of ll.c ^Uy 

tt 

o: 

*1 - 

S* * 

- 


dim him > 

- ~ 




o 

1 ill III s 



\t 1 s 


* • 

Jit 

MO n 


r 

A 1 A s I 

{ J * 


i & ^ i h .1 l M , 11 a 






• 

O I w 

o * ^ • 

20 

I(>1 n 


i 

1 V N i 

* 

{ 1 

i d\ H r at 1 1 i \ 

2J 

, l b. , 


N 

f i < s \\ 

* 

\\ 

ID 11 \ At 1 jfffj 





* s 1 \ 1 


Mill 

L m s} it U i \\ 

22 

loon 


s S \\ si LI 

" * 

l 

* > 0 \ M , 1 til 7 1 M 

! 

! 





1 

‘ in\ mtv L on s 11 fl 

23 


0 10 

S 

by r A 1 s 1 

-7 J 

) 

M 

Him O tn ru ml 






d 1 

t l* J » V M A. fj( 1'1 I 







\ M 

1 "> 1 M 

21' 


0 Si 

1 

iN ,1, A l .-.I 

i “> 1 

( » 

S 1 1 t II it n 1 * to 1 


i 

1 

I 



l. V 

l 2 i m A tu m 7 t 

2 J 



1 



1 l 

'i 


i:ft> 7 


l 

s> 1 \.S 

111 ) 

O i 

s ti v m , ^ i a*l< j wards 

i 






i* it 

ill M 



«) Vu 

s 

S 1 0 «> 

IJ] * 

< )iu ij \ i » l .it lo 11 .11 







l \l 

bit 11 i xi s V jo i 







M K 

! ' in lo \ to J i Si 

i 






A. Ml 

7 i •» 

27 

117 0 

0 Ss 

s £> L A VMi iai)li 

1 " 1 

1 

• V M SO'll J| 







On i 

1 T \ 1 vl l t l A l ] I 

I 

i 





M Ji 

o 7 s lo v H v \t 

1 


* 




K o 

2 v \l 17 A s* i aj 

2»s 

1 12 A 

0 

\ 

W X AV U s 

(»s i 

O 

t o V M l to 7 l « 

i 






n »»i 

i \\ n i r t it imdni^lil 

1 



i 



L at 

\ v M A o V 7 i 

i 



f 


« 

si vdit 11 at 1 J t A 7 5 a 

2i> 



V 

& r \ t: 

n \ 

l l 

ll> •» 

3t> 

1 10 ,*> 


.\ 

1 %V ’N 1 * w 

m - 

11 to 1 v m ' i U 7 ^ >i 



1 

t 



t t * 

7 i si H i* t ru u H 

01 

i 

1U 0 , 

i 

i 

i 

j\ by\\ 

! 

SjJ n 

H !i* l A M 1 to 0> \ \l 

i to o v m Jl ulti rw i ’d* 



Met cored Mica f Observations. 


Ixsxii 


Ihslnut of the Results of the JL n*/y Meteorological Observations 
taken at the Siuctvvr Geaei ,i/\ Office, Calcutta, 
in the month of October lh 70 * 
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